LARYNGOSCOPE. 


VoL. LXIX SEPTEMBER, 1959 No. 9 














THE CRICO-ARYTENOID JOINT. 


A Diarthrodial Articulation Subject to Rheumatoid 
Arthritic Involvement.*+ 
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In 1952 the author’s attention was first drawn to a clinical 
situation which was unique to him. At that time, and until 
December, 1955, he was not aware of this clinical entity having 
been described in the American otorhinolaryngological litera- 
ture. 


Since 1952 he has seen a total of six cases, and since Decem- 
ber, 1955, when Montgomery, Perone and Schall** wrote on 
the subject, two other articles have appeared in the American 
literature***’; and in all probability there will be several 
more in the near future. 


The purpose of this endeavor, therefore, is not to belabor 
the subject further, but to make the following points: 


1. That what is “new” to one, may well be “old hat” to 
others, particularly where the others are intellectually more 
broadened and/or intelligent enough to recall, or re-explore, 
basic texts. 

2. That there is really very little “new,” if one takes the 
trouble to search the old literature, particularly in our special- 
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ty, that of the Germans and English, during the latter half 
of the last century and the first decade of this century. 


3. That it cannot help but stir up a great sense of admira- 
tion and respect for some of our forebears in otorhinolaryn- 
gology when one sees their remarkably astute observations 
and clinical acumen at a time when their armamentarium 
must have been exceedingly crude compared to currently 
available aids in diagnosis. 


4. That, by the same token, there is much in the literature 
which appears to be present as a matter of expediency. Cer- 
tainly there is considerable evidence to support the belief 
that in many institutions of higher learning today men labor 
mightily to produce mice. It would seem that they must 
“publish or perish.” This is most regrettable. I hasten to 
add that this deplorable state is not by any means limited to 
medicine. 


Further, the author would like: 


5. To review the anatomy, gross and histologic, of the crico 
arytenoid joint, and its place in the classification of joints. 


6. To present evidence that this joint may become deranged, 
and lastly: 


7. To indicate that we must, if we are to be good otolaryn- 
gologists, first be good physicians; conversant with the cur- 
rent thinking not only of our colleagues in general surgery 
(1 have in mind the new 1960 certification requirements by 
the American Board of Otolaryngology), but also of our 
friends in internal medicine. 


NARRATIVE CASE REPORT. 


I feel it is of sufficient interest and importance to the pur- 
pose of this paper to relate my initial experiences with this 
clinical syndrome—bilateral mid-line fixation of the arytenoids 
and vocal cords—in narrative form, in the hope that anyone 
confronted with it may recognize it early and treat it properly. 
I say this because 7. even after a diagnosis of fixation was 
established, this case was referred to as a “bilateral abductor 


paralysis” on numerous occasions, by house and attending 
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staff members, and 2. because a number of laryngologists, 
pathologists and internists of considerable experience with 
whom this case was discussed, were not fimiliar with the 
syndrome. 


Hastily, | confess that my search of the literature at that 
time was far from intensive, and by December, 1955, when 
the article on “Arthritis of the Crico-arytenoid Joint” by 
Montgomery, et al.,*" was published, | had personally seen 
four cases; so it was with some satisfaction that I noted in 
their opening paragraph that they “... were unable to find a 
single American article on this subject in a review of the lit- 
erature of the past thirty years.” This feeling of warmth was 
preceded by the chilling news from the same authors that 
“arthritis of the crico-arytenoid joint is described in American 
otolaryngological textbooks; and so it is, in the texts by 
Boies,’ Morrison,”” and Thomson and Negus,” as well as a 
few others.*:?':*** 


Rather than present all six cases in the usual style, | take 
the liberty of relating, in narrative form, my experiences 
with the first case I encountered, interspersing history and 
physical findings with the thinking (and lack of it) which 
transpired. The other case histories will be reported in the 
usual, more brief form. 


Case 1. G.M., a 57-year-old white male, was admitted to the Brooklyn 
Veterans Administration Hospital on Nov. 17, 1952, with a chief complaint 
of difficulty in breathing of one week's duration. This had been getting 
progressively worse up to the time of admission. For several weeks prior 
to this, there had been slight hoarseness. There was no pain and no 
dysphagia. There had been no weight loss and no fever. 


His past history revealed occasional episodes of “asthma” of about ten 
vears’ duration for which he had been treated irregularly and at widely 
separated intervals. Included in his past history was an admission to 
another hospital eight months before. The only available clinical record 
from that institution indicated that he had been admitted there on March 


27, 1952, because of “difficulty in respiration” following an upper respira 
tory infection. Apparently direct laryngoscopy was performed, the details 
of which were not included in their resume. There was no indication that 
this had been preceded by indirect laryngoscopy, though in all probability 
it had been done, nor were findings on this procedure noted: however, 
their report did state that “pathological microscopic examination (of 
tissue presumably removed at laryngoscopy) was reported as “negative 
for malignant cells.” They also reported that “sputum was negative for 
acid-fast bacilli.” The patient was discharged on April 26, 1952, for 
follow-up at their clinic. (In the light of my own subsequent experience, 
this previous hospital admission is a very revealing and important part 
of his past history and will be dwelt on subsequently). 
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Of further importance in his past history was the absence of any 
diseases suggestive of diphtheria or typhoid fever. There was no history 
of trauma to the neck and no history of thyroid or other anterior neck 
surgery. The patient denied having ever had any venereal disease, and 
there was no history of joint pains or arthritis. 

Physical examination on admission revealed a well-developed, well 
nourished white male with moderate inspiratory stridor, moderate ap 
prehension, but no cyanosis. The voice was only slightly hoarse. Blood 
pressure 146/84. Temperature 98.8° F. Puise 88. Auscultation revealed 
wheezes throughout the chest but no moist or dry rales. Remainder of 
physical findings were negative except for indirect laryngoscopy, which 
revealed a slit-like glottic chink, with the vocal cords “being held in 
adduction” by a flat adhesive band running across the rima glottidis 
from the mid-portion of the free edge of one cord to the free edge of the 
other. This band of tissue was about 2 to 3 mm. in width antero 
posteriorly. 


With these findings on mirror laryngoscopy it was easy to'reason that 
a traumatic direct laryngoscopy had been performed at the time of his 
earlier hospital admission, resulting in denudation of both cords with 
subsequent formation of a synechia or adhesion and his present re 
sultant respiratory difficulty. One wondered what tissue had been 
biopsied or removed, and why, since (as noted) the report from that 
hospital merely stated “negative for malignant cells.” One readily 
visualized a heavy-handed, not-quite-necessary laryngoscopy by some un 
identifiable inexperienced colleague—wisely kept these thoughts to him 
self—and made plans to “fix the patient up in short order.” 


Meanwhile, the following laboratory and X-ray data came through 
Complete blood count was normal. Serological test for syphilis was 
negative. Urinalysis normal. Chest X-ray revealed no evidence of cardio 
vascular, pulmonary, pleural or mediastinal pathology. 


Approximately 36 hours after admission the patient was taken to the 
operating room for direct laryngoscopy for lysis of the laryngeal synechia. 
The Jackson anterior commissure laryngoscope was introduced with the 
beveled tip in the anterior commissure, bowing both cords outward an 
terior to the synechia (which was in the mid-portion of the middle third 
of the cords), and putting this adhesive band on the stretch. With a 
laryngeal knife the synechia was severed without difficulty. 


Lo and behold! Both vocal cords remained fixed in the midline with 
a glottic chink at the posterior commissure of not more than 2 mm. The 
scope was gently but firmly introduced a bit further in an effort to 
abduct the cords, but these were completely resistant, being bowed out 
ward anteriorly but with no motion attainable of either arytenoid. Fu 
ther efforts to abduct the arytenoids with a closed laryngeal forceps were 
of no avail. (We were performing the “passive mobility test” of C 
Jackson* without knowing it, v. i.). As a result of this turn of events, 
direct laryngoscopy was immediately followed by tracheostomy to assure 
an adequate airway. 


It was now evident that we were dealing with a case of bilateral crico 
arytenoid fixation ... and what other morbid process besides an “arth 
ritis” could be responsible. In order to have an arthritis, there had to 
be a joint; and while I had many times before used the term “crico 
arytenoid joint,” I had never thought of this area as a true joint. 


It was also evident that in all probability this patient’s crico-arytenoid 
joint had been involved in a slowly progressive pathologic process of a 
low-grade inflammatory or degenerative nature, possibly of many years’ 
duration. It was felt that it was quite conceivable that this condition 
existed at the time of his prior hospital admission eight months before 
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because of “difficulty with respiration.” It was also reasonable to assume 
that his synechia would never have developed, isolated in the middle of 
the cords as it was (rather than in the form of an anterior webbing) 
were it not for the fact that even then his cords were relatively immobile 
in adduction. furthermore, harking even farther back, it was my feeling 
that in all probability this patient’s “asthma” of ten years’ duration may 
have been, rather, an inadequate glottis. (One recalls the aphorism of 
Chevalier Jackson, “All is not asthma that wheezes.”) These feelings 
were borne out by several things: /. that in going over his past history 
it became evident that most of his “asthmatic attacks” were almost always 
concurrent with upper respiratory infections; 2. that there had been little 
or no relief from the usual anti-asthmatic drugs; 3. the fact that during 
his current hospital admission a thorough allergy work-up revealed no 
evidence of positive reactions to any significant allergen. The Allergy 
Service stated that they felt he was “a non-reactive asthmatic.” 4. that 
from the time of his tracheostomy, and all through his subsequent course 
in the hospital, for a period of almost seven months, he had no further 
“asthmatic attacks.” 

It was suggested to the patient that he have an arytenoidectomy so 
that he might be rid of the tracheotomy tube. It took him a number of 
months to agree to this. During this time the patient was put on a 
course of Cortisone therapy, and the larynx was re-examined periodically. 
No motion of vocal cord or arytenoid was seen, and, consequently, it was 
not until June 9, 1953, that surgery was performed. On that date a right 
arytenoidectomy was done via a laryngofissure approach according to the 
method described by DeBord."* His postoperative course was uneventful 
Incidentally, fortunately the previous synechia had not reformed, and the 
cord edges were smooth. On July 20, 1953, the glottic chink measured 
about 5 mm. at the posterior commissure with the right cord about mid 
way between complete abduction and adduction. On phonation the left 
arytenoid and cord adducted perhaps a millimeter or two, but did not 
abduct at all. Consequently the airway was adequate, and there was a 
quite serviceable, slightly breathy voice. The patient was decannulated 
He has had no known difficulty since. 

? of 

This is what was learned: Given a patient with dyspnea 
in whom the laryngeal mirror reveals a bilateral mid-line posi- 
tion of the vocal cords, the diagnosis of abductor paralysis 
is not justified, a. if there is no history of neck trauma; b. if 
there has been no thyroid or other low anterior neck surgery ; 
c. if there is no chest lesion (even though it would be dif- 
ficult to see how a chest lesion could involve both right and 
left recurrent nerves without other symptoms or signs) ; d. if 
there is no history of diphtheria or typhoid fever; e. if there 
is no history or serologic evidence of syphilis; f. if there is 
no evidence of other cranial nerve involvement besides the 
vagus, since it is hardly possible for any kind of central lesion 
to involve the nuclei or tract of the Xth nerve and no other. 

These considerations alone should be sufficient to make 
one practically certain that there is fixation of the crico- 
arytenoid joint, rather than a bilateral abductor paralysis. 
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The final diagnosis can be unequivocally established by 
making, via direct laryngoscopy, the “passive mobility test” 
described by C. Jackson.** In paralysis the cords are flaccid 
and are easily abducted passively. In fixation, the anterior 
two-thirds may be forcibly bowed slightly; but the vocal pro- 
cesses remain close together and parallel to one another, and 
the arytenoid prominence is relatively immobile. 


ANATOMY. 


Unfortunately, not all standard texts on human anatomy 
describe the crico-arytenoid joint per se. In describing the 
cricoid and arytenoid cartilages, their articular facets are 
mentioned; however, Todd,** in the section titled “Articula- 
tions, Ligaments and Membranes of the Larynx” gives the 
following description: 


“Crico-arytenoid Joints: Each of these joints has a ligamentous capsule 
lined by a synovial layer. The cricoid articular surface is convex, whereas 
that of the arytenoid is concave: both are elliptical in form and they 
are applied to each other so that the long axis of the one intersects or 
crosses that of the other at an acute angle. In no position of the joint do 
the two surfaces accurately coincide—a portion of the cricoid facet is 
always left uncovered. The capsule of the joint is strengthened behind 
by a band, which is inserted into the postero-medial part of the base of 
the arytenoid cartilage and plays an important part in the mechanism of 
the joint: it effectually arrests excessive forward movement of the 
arytenoid cartilage. The movements which take place at the crico- 
arytenoid joints are gliding and rotatory. During easy, quiet breathing, 
the arytenoid rests upon the lateral part of the cricoid facet. It can 
glide upon the cricoid facet and pass toward or from the medial plane 
and its fellow of the opposite side. In the rotatory movement the 
arytenoid cartilage revolves around a vertical axis; by this movement 
the vocal process is swung laterally or medially so as to open or close 
the rima glottidis.” 


The author goes on to describe a more or less rudimentary 
joint between arytenoid and corniculate cartilages, with a 
capsule but with no synovial lining. 


Maximow and Bloom* have this to say about joints and 
synovial membranes: 


“Bones are joined to one another by connective tissue structures which 
permit varying degrees of movement between the adjoining bones” (or, 
as in our subject, cartilages). “Such structures are called joints or 
articulations. These present extreme variations in character which de- 
pend primarily upon the type of bones which are joined and the varying 
degrees of motion permitted by the articulation. Thus, in some cases, 
as in the skull, the joints are immovable and the connected bones are 
separated by only a thin connective tissue layer, the sutural ligament. 




















POLISAR: CRICO-ARYTENOID JOINT. 1135 


Other joints are slightly movable such as the intervertebral articulations. 
Here the succeeding vertebrae are joined to one another by dense fibrous 
tissue and cartilage. Still other bones are freely movable upon one 
another, and here the bones are completely separated by cartilage and 
fibrous capsules.” 

Articulations in which there is little or no movement are 
called synarthroses. Of these there are three types: if the 
connection between the bones is of bone, it is called a syno- 
stosis; if of cartilage, a synchondrosis; and if of connective 
tissue, a syndesmosis. Joints which permit free movement 
of the bones (or cartilages) are called diarthroses. 


We have thus established, it seems fair to state, that the 
crico-arytenoid joint is actually a true diarthrodial articula- 
tion. It is composed of two cartilages (which, incidentally, 
with advancing age, ossify in an orderly sequence, according 
to Pressman and Kelemen*’) which move freely on each other ; 
there is a definite joint capsule between them; each has an 
articular surface; each surface and the capsule is lined with 
synovial membrane; yet nowhere has the author seen this 
joint listed among diarthrodial articulations. 


In diarthrodial joints there is a cavity. The walls of the 
joint cavities are composed of a dense connective tissue, whose 
cells are irregularly distributed and seldom suggest epithelium 
in arrangement. Occasionally small amounts of cartilage as 
well as all transitions between the cartilage cells and the joints 
or synovial cells can be found. 


Articular surfaces are composed of, or covered with, hyaline 
cartilage. Where opposing cartilages touch they are not 
covered with dense connective tissue, but at their bases a 
small area of perichondrium is reflected backward into the 
membrane of the joint capsule. Articular cartilages, as is the 
case with most of the cartilage of the body, contain no blood 
vessels. 


The synovial membrane lining the articular surfaces and 
capsule as a continuous unbroken lining may be thrown into 
either temporary folds which depend on the position of the 
joint, or they may form permanent villi which project into 
the joint cavity. There are no villi shown in any of the illus- 
trations in this paper; however, Pearson*® in a recent article 
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describes villi projecting into the joint cavity of an individual 
with reheumatoid arthritis of the crico-arytenoid joint. Gen- 
erally there is an increase in the size and number of villi 
with age, and his patient was 67 years of age. 


Many of the points of anatomical interest noted above may 
be seen in Figs. 1, 2 and 3. The crico-arytenoid joints of a 
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Fig. 1. Microphotograph (X7) of sagittal section of larynx of a nine- 


month-old infant showing the crico-arytenoid joint. 


dog and a cat are shown for comparison in Figs. 4 and 5, 


respectively. / 

Having learned as a result of my first case (v.s.), to con- 
sider this a true joint, subject to arthritic changes and re- 
sultant fixation, 1 should like to have been able to report that 
my subsequent experiences with this syndrome were not se 
breathtaking (if I may be permitted this play on words) to 
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Fig. 2 Microphotograph (X9%) of sagittal section of larynx of a nine- 
month-old infant showing the crico-arytenoid joint at about the mid- 
portion of the joint. Compare with Fig. 3, which is a similar section from 
same specimen, but about 1.5 cm. more medial 


either the patient or myself, but unfortunately, as will be 
seen from the following case reports, this was not universally 
true. 


ADDITIONAL CASE REPORTS. 


Case 2. J.D., a 58-year-old white male had been admitted to the Surgical 
Service of the Brooklyn Veterans Administration Hospital on Dec. 3, 1952, 
for excision of a ganglion of the right wrist. On admission it was noted 
that he was wearing a tracheotomy tube, through which he breathed, 
and which he expertly occluded with his finger when he wanted to speak. 
Otolaryngologic consultation was requested. After excision of the gang- 
lion he was transferred to the Otolaryngology Service on Dec, 19, 1952. 

Past History: Strenuous efforts to establish the reason for his trache- 
otomy resulted only in our finding that in July, 1945, at another hospital, 
he had had this tracheotomy performed because of increasing dyspnea 
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Fig. 3. Microphotograph (X9) of sagittal section of larynx of a nine 
month-old infant. This section is about 1.5 mm. more medial than that in 
Fig. 2 and shows tangentially the medial portion of the joint capsule as 
compared to the slit-like joint space in Fig. 


over a period of about two months. Other than the tracheotomy he re- 
membered no specific therapy and did not recall having been told exactly 
why he needed to wear this tube. Repeated efforts on our part to obtain 
hospital extracts or summaries were unsuccessful. It is noteworthy that 
for a period of seven-and-a-half years from July, 1945, to December, 1952, 
this patient worked as a taxicab driver in a bustling metropolis, and was 
apparently socially and economically adequate. 


The remainder of his past history was non-contributory. There had 
been no diphtheria or tyhoid fever. He denied having had venereal 
disease. There was no history of trauma to the neck. There had been 
no thyroid or other anterior neck surgery. There was no history of 
arthritis or rheumatism. 


Review of Systems was negative. 


Physical Examination revealed a well-developed, well-nourished white 
male, lucid and cooperative. Blood pressure 116/78. Pulse and respira- 
tion normal. A No. 6 tracheotomy tube was in place. Indirect laryngo- 
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Fig. 4. Microphotograph (X14) of sagittal section of larynx of a dog 
through crico-arytenoid joint. Note marrow-like appearance within cricoid 
cartilage. 


scopy revealed both arytenoids and vocal folds to be immobile in adduc- 
tion, with a very narrow glottic chink. With the tube occluded there 
was marked inspiratory stridor but a rather good voice. The larynx 
otherwise appeared normal in all details. Neurological examination was 
entirely normal. 


Laboratory and X-ray Data was as follows: Hemoglobin, 14.1 Gm.; 
r.b.c., 4.2 million; w.b.c. 9,700 with normal differential; blood urea 
nitrogen, 22.5. Blood serology negative. Urinalysis normal. Chest 
X-ray negative for cardio-vascular, parenchymal, pleural, or mediastinal 
pathology. 


Course in Hospital: (Because Case 1 above, had been seen only one 
month before this time the presumptive diagnosis included crico-arytenoid 
joint ankylosis). On Dec. 21, 1952, direct laryngoscopy was performed 
under general inhalation anesthesia via tracheotomy tube, with complete 
muscle relaxation. Using the anterior commissure laryngoscope only 
the anterior two-thirds of the cords could be slightly bowed outward. The 
posterior one-third (occupied by the vocal processes) and both arytenoids 
resisted any lateral displacement whatever. Further efforts to move the 
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Fig. 5 Microphotograph (X8) of sagittal section of larynx of a cat 
through crico-arytenoid joint. 


arytenoids and cords passively with a closed laryngeal forceps were also 
unsuccessful. 


A diagnosis of bilateral crico-arytenoid joint fixation (presumably due 
to arthritis) was made. 


The patient was discharged, to return for arytenoidectomy at a later 
date. He was most anxious to submit to this surgery in order to be rid 
of the tracheotomy tube. 


He returned on Jan. 27, 1953. Careful examination for signs of other 
joint pathology was fruitless. The Rose test, a non-specific serologic 
complement-fixation test for arthritic activity was negative. 


On Feb. 3, 1953, under general anesthesia, a right arytenoidectomy 
according to the method of Woodman™ was performed. The postoperative 
course was uneventful. The patient was decannulated and was dis- 
charged on Feb. 17, 1953. The laryngeal airway was adequate, being 
about 5 mm. at the posterior commissure. 


Because of the long-standing tracheotomy this tract was completely 
epithelialized and while its sides fell together, it did not heal closed: 
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therefore, he was subsequently re-admitted, and on Sept. 22, 1953, the 
tracheal fistula was excised and the wound closed in layers. This healed 
per primum, and the patient was discharged for the last time on Oct. 7, 
1953. He has been seen at irregular intervals since then in follow-up. His 
zirway is adequate and voice satisfactory. 


Case 3. 1.L., a 56-year-old female, was admitted as a private patient to 
the Long Island College Hospital on July 15, 1953, on the service of Dr 
Benjamin Burbank, an Internist. Her chief complaint was “difficulty in 
breathing.” 


Present Illness: The patient was in good health until seven years prior 
to admission. Shortly after the onset of menopause she experienced 
episodes (she called them “attacks”) of difficulty in breathing. These 
were manifested by both inspiratory and expiratory distress which was 
accompanied by a crowing voice. Similar “attacks” lasting from several 
minutes to several hours occurred intermittently, at more frequent inter 
vals. It was also noted by the patient that over the past seven years 
even between attacks there was some increasing dyspnea on exertion. 


Seven weeks prior to admission these episodes increased in duration 
and severity to become almost continuous. At that time she entered 
another hospital where she was told after several days that there was “no 
organic trouble.” She had been seen by several physicians and had been 
on a number of medications, the exact nature of which were unknown. 
On occasion she had been given adrenalin for her attacks, and also a 
nebulizer. Neither of these resulted in any relief. 


The nature of the crowing respiration (which sounded like the volun 
tary crowing one can accomplish by voluntarily inspiring with cords in 
light adduction—as opposed to the wheeze one would get in tight ad- 
duction, or laryngospasm), the type of apprehensive, nervous patient 
with whom we were dealing, the lack of response to anti-asthmatic ther- 
apy, and the lack of physical findings on chest examination, were re 
sponsible, | feel sure, for the diagnosis of “no organic trouble.” 


Review of Systems had been negative. 


Past History was entirely non-contributory. There had been no typhoid 
fever and no diphtheria. The patient denied venereal disease. There had 
been no trauma to the neck and no thyroid surgery. There was no 
history of joint pains, arthritis or rheumatism. 


Physical Examination on admission had revealed a well-developed, well- 
nourished white female in moderate respiratory distress, with crowing 
inspiratory noises which fluctuated in intensity, with no cyanosis. There 
was no dysphagia. Because of the dyspnea the patient spoke with fre- 
quent pauses between words or phrases, but the voice was relatively good, 
there being little, if any, hoarseness. Blood pressure was 120/90. Pulse 
90 to 100. Respirations 24 to 30. 


Laboratory Data: R.b.c., 4.63 million: Hgb., 14.0 gm.: w.b.c., 9,250 
with normal differential. Sedimentation rate 11. Hematocrit 46 per cent. 
Fasting blood sugar 128. Urea nitrogen 17.1 and urea 36.6. Total protein 
7.7 with an A:G ratio of 5.0:2.7. Blood chemistry: Chlorides 95, calcium 
4.4, phosphorus 2.3, acid phosphates 3.6. Urinalysis normal. Mazzini and 
VDRL tests were negative. Chest X-ray negative for pulmonary, medias- 
tinal or cardio-vascular pathology. 


Course in Hospital: Because of the completely negative work-up in 
the hands of a very competent internist, because of the asthma-like 
picture, and not wanting to miss a possible tracheal tumor, I was asked 
to bronchoscope the patient. On July 16, 1953, preparatory to broncho- 
scopy the larynx was viewed with a mirror. Both vocal cords were in 
adduction with a glottic chink of 2 mm. or less. There was a minute 
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amount of motion of the arytenoids, and for the moment I felt that the 
patient might be holding the cords in adduction voluntarily. Certainly 
there was enough narrowing of the glottis to explain the stridulous, 
crowing respiration. Direct laryngoscopy was performed with the anterio: 
commissure laryngoscope. The arytenoids and cords could not be ab- 
ducted. A diagnosis of bilateral crico-arytenoid joint fixation (presum 
ably due to arthritis) was made. Immediately following, a tracheotomy 
was performed to establish a more adequate airway. The patient was 
discharged on July 21, 1953, on a course of therapy including Cortisone 
in an effort to establish whether the crico-arytenoid joint fixation would 
respond to this form of treatment. 


She was closely followed on an ambulatory basis. No increase in 
motion of the vocal cords developed after adequate therapeutic test, and 
so the patient was re-admitted to the hospital on Oct. 21, 1953, and a 
left arytenoidectomy was performed according to the method of DeBord" 
via laryngofissure. Her postoperative course was uneventful. She was 
discharged on Oct. 29, 1953, still wearing the tracheotomy tube. She was 
decannulated eight weeks later. The left vocal fold had retracted later- 
ally so that the glottis at the posterior commissure was about 4 mm. wide. 


Subsequent Course: For the next two years the patient, her husband, 
and her son (a medical student) were the source of considerable difficulty 
to me. The patient herself seemed to be in good health. Her voice was 
satisfactory, but apparently there was still occasional dyspnea on exer- 
tion, so that neither she nor her family was completely satisfied or happy, 
even though there were no episodes of stridor or dyspnea remotely re- 
sembling those which had occurred prior to arytenoidectomy. I was 
quizzed on one or two occasions by the medical-student son on the subject 
of “arthritis of the crico-arytenoid joint,” and derived what little satis- 
faction I could from learning that he had never heard of it. 


It was mutually agreed that perhaps it would be the wisest course to 
get an additional opinion on her status, and in September, 1955, this pa- 
tient was seen in consultation by Dr. Chevalier L. Jackson, who was kind 
enough to discuss his findings with me. It was his opinion that the 
glottic airway was not quite wide enough for complete safety. It was 
his opinion, and I am thankful that I followed this advice, that perhaps 
the wisest thing would be to operate on the opposite, or right, arytenoid 
rather than attempt to do anything with the previously operated side. 
Accordingly, the patient was re-admitted to the hospital on Oct. 24, 1955, 
and following preliminary tracheotomy, the right arytenoid was resected 
via anterior thyrotomy (laryngofissure) as described by DeBord. She 
was discharged on Nov. 6, 1955, with the tracheotomy tube in place. 


This time her postoperative course was somewhat complicated by the 
development of a polypoid mass, pedunculated, attached to the base of the 
epiglottis just above the anterior commissure, and covering the anterior 
half of the rima glottidis. On Dec. 12, 1955, this was removed via direct 
laryngoscopy. The second (right) arytenoidectomy bed had retracted 
laterally so that the glottis was now about 5 to 6 mm. at the posterior 
commissure, and while the voice was more “breathy” and not so strong, 
there was no further dyspnea or stridor. The patient was decannulated 
on Feb. 15, 1956, and since then has been getting along well. 


Figs. 6 and 7 are histologic sections from the left and right 
arytenoids of Case 3 (above). They represent sections through 
the articular surfaces. Obviously, in doing an arytenoidectomy 
the crico-arytenoid joint per se is disarticulated, so a joint 
cavity cannot be shown as it was in Figs. 1 to 5; furthermore, 
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the average (and even better than average) pathology labora- 
tory is not equipped or staffed for using the celloidin tech- 
nique. Once a small specimen like the arytenoid is embedded 
in the usual paraffin block it is almost impossible to orient 
this block to the microtome knife so that serial sections are 
through the articular surface. It is for this reason that 
histologic sections are not available on every case; further- 





Fig. 6. Microphotograph (X125) of left arytenoid from Case 3. (This 
was the first arytenoid operated upon in this case). The articular surface 
is irregular in contour and shows tearing out of the tissue as a result of 
the microtome knife dragging through what was probably calcified sur- 
face. Many of the cartilage cells beneath this area are calcified. To the 
right of it lacunae and canaliculi are forming as bone develops. To the 
left may be seen a portion of the synovial joint space of the crico-arytenoid 
articulation. It is lined by endothelial cells. On the articular surface the 
cartilage cells show fragmentation and fibrillary changes in the few 
localized areas. These changes are compatible with those seen in degen- 
erative arthritic changes. Diagnosis: Arytenoid cartilage showing changes 
compatible with arthritis. 


more, unless the process of decalcification is carefully carried 
out, a paraffin block will not hold the specimen in its proper 
relationship as well as celloidin, making it difficult to ob- 
tain a good histologic section. For those which I have I am 
exceedingly grateful to Dr. Thomas Morrione, Head of the 
Department of Pathology at the Long Island College Hospital. 
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In all of the reference material cited in this thesis, the 
article by Pearson*® contains the only histologic section of a 
crico-arytenoid joint. His patient died of an intercurrent 
broncho-pulmonary infection and the entire larynx was ob- 
tained at autopsy. 

Case 4. J.H., a 28-year-old colored male was admitted to the Brooklyn 
Veterans Administration Hospital on Feb. 9, 1955, for evaluation and 
treatment because of “hoarseness and difficulty in breathing.” 





Fig. 7 Microphotograph (X125) of the right arytenoid from Case 3. 
(This was the second arytenoid operated upon in this case). This area 
shows an overgrowth of cartilage and fibrous tissue on one portion of the 
articular surface of the cartilage. Diagnosis: Arytenoid cartilage showing 
changes compatible with arthritis. 


Present Illness: The patient stated that his present difficulty began in 
1951, following an upper respiratory infection when he developed hoarse- 
ness and dyspnea which progressed in severity. He was in the Armed 
Forces at the time and had been sent to Alaska, but was returned to the 
United States and hospitalized at Walter Reed Army Hospital, where a 
diagnosis of “vocal cord paralysis” was made. He was subsequently 
discharged from the service on June 9, 1952, with a 10 per cent disability 
compensation for vocal cord paralysis. Since that time he has noted 
slowly progressive increasing dyspnea and hoarseness. 


Past History was negative for diphtheria and typhoid fever. He had 
always been in good health except for his above-noted present illness. 
There was no history of neck trauma, no thyroid surgery and no other 
neurological symptoms. He denied ever having had venereal disease. 
There was no history of arthritis, rheumatism or joint pains. 


Physical Examination revealed a well-developed, well-nourished colored 
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male who was slightly dyspneic at rest, this dyspnea increasing on ex- 
ertion. Blood pressure was 125 - the remainder of his general physical 
examination was entirely negative. Indirect laryngoscopy revealed a 
bilateral mid-line position of the vocal cords. 





Laboratory and X-ray Data: Complete blood count was within normal 
limits; serological test for syphilis was negative; urinalysis was within 
normal limits. Blood uric acid was 3.7. The Rose test was negative. 
Chest X-ray was reported as negative for cardiovascular, pulmonary, 
pleural or mediastinal pathology. 


Course in Hospital: On Feb. 24, 1955, in order to test for passive mo 
bility of the cords, a preliminary tracheotomy was performed followed 
by direct laryngoscopy under general anesthesia. Pressure with the 
anterior commissure laryngoscope and with a closed laryngeal forceps 
revealed that both cords were fixed in the mid-line with bowing possible 
in the anterior two-thirds but no motion of the arytenoid cartilages. The 
glottic chink at the posterior commissure was approximately 2 mm. in 
width. On March 9, 1955, under general anesthesia a left arytenoidectomy 
was performed via laryngofissure approach according to the method of 
DeBord. By April 1, 1955, mirror laryngoscopy revealed that most of 
the edema had subsided from the larynx except for the anterior third 
of the left cord. The left cord at the posterior commissure was retracted 
approximately 4 mm. at this time. Incidentally, the patient was well 
enough on April 15, 1955, to have a circumcision performed. On April 26, 
1955, he was sent on a 30-day leave of absence, following which indirect 
laryngoscopy revealed the airway to be quite adequate, with a posterior 
glottis of approximately 5 mm. The voice was breathy but satisfactory 
The tracheotomy tube was removed, and the patient was discharged on 
May 27, 1955. 


Subsequent History: The patient was readmitted on Dec. 12, 1955, 
because of the development of a “tight scar” in the area of the previous 
tracheotomy. This was revised, and he was discharged on Jan. 5, 1956. 


The patient was readmitted on Nov. 13, 1957, because of increasing 
hoarseness and slight dyspnea of approximately ten days’ duration. In 
direct laryngoscopy revealed a considerable amount of diffuse polypoid 
hypertrophy of the left vocal fold so that the anterior two-thirds of the 
glottic chink was completely obstructed, and a relatively small aperture 
was present in the region of the posterior commissure. The posterior end 
of the left or previously operated vocal cord still appeared to be aprroxi- 
mately 5 mm. away from the right arytenoid. Because of the dyspnea 
and poor cooperation on the part of the patient under local anesthesia, 
a preliminary tracheotomy was performed through the old scar, and via 
direct laryngoscopy under general anesthesia the left vocal cord was 
stripped. On Nov. 30, 1957, patient was decannulated. The voice and 
airway were satisfactory, and the patient was discharged on Dec. 9, 1957. 
He has had no difficulty since then. 


Case 5. R.D., a 51-year-old white female was referred to me at the office 
on July 23, 1956, by Dr. Charles R. Weeth, Director, Department of Oto- 
laryngology, Long Island College Hospital. In April, 1956, the patient 
developed dyspnea and hoarseness, or dysphonia, which increased over a 
period of several days, finally terminating in an episode of loss of con- 
sciousness with admission to a local hospital on an emergency basis. 
There she responded to rest, following initial oxygen therapy, and was 
discharged after 24 hours, somewhat improved, but still feeling that there 
was remaining shortness of breath. Incidentally, she gave a history of 
“asthma” for two years prior to this. The day after her discharge from 
this hospital, she developed acute respiratory distress with cyanosis and 
unconsciousness. She was taken to another hospital where an emergency 
tracheotomy was performed. She remained in the hospital for a period of 
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approximately ten days. The tracheotomy was performed by one of the 
thoracic surgeons on the staff. I do not know of any otolaryngologic con- 
sultation while she was in this hospital. Her physician had difficulty in 
decannulating her and she was discharged with the tracheotomy tube still 
in place. Following this, she was seen by the referring otolaryngologist 
who admitted the patient to the Long Island College Hospital on June 24, 
1956, for direct laryngoscopy and removal of a polypoid pedunculated 
mass occupying the anterior half of a narrow glottic chink. Her laryn- 
gologist noted what he described as some abductor weakness, or incom- 
plete abduction of the vocal cords at this time, but felt that her glottic 
chink was adequate and followed her on an ambulatory basis after dis 
charging her on the following day. During the subsequent month, 
several attempts were made to decannulate the patient, and she apparently 
successfully tolerated complete closure of her tracheotomy tube for a 
number of days and was decannulated. On several occasions during this 
time, her laryngologist noted the lack of abduction on the part of both 
vocal cords, but with the partially obstructive polyp out of the way both 
he and the patient felt that she could get along, particularly in view of 
the fact that the tracheotomy tube had been corked for a number of days. 
About July 21, 1956, however, during a visit to his office, it became 
obvious that the glottic chink was not adequate, and because of his 
knowledge of my interest in cases of this nature, and suspecting a crico- 
arytenoid joint arthritis, he kindly referred the patient to me. I saw the 
patient in my office on that day, and indirect laryngoscopy revealed a 
glottic chink of 2 to 3 mm. at the posterior commissure with mild 
dyspnea, a fairly good voice and no cyanosis. I felt, however, that this 
was a dangerously small laryngeal airway and recommended that the 
patient have a tracheotomy. 


She was admitted on my service on July 25, 1956, and a preliminary 
tracheotomy was performed with the insertion of a No. 6 tube. Following 
this, direct laryngoscopy under general anesthesia was done to test for 
mobility of the vocal cords and crico-arytenoid joints. The anterior two- 
thirds of the cord could be bowed; but both arytenoid cartilages were 
fixed, so that abduction was not possible. Arytenoidectomy was recom- 
mended, but the patient chose to delay this procedure temporarily, and 
she was discharged on July 27, 1956. At this time she was referred to 
an Internist for medical consultation and thorough work-up, and for 
control of an obviously active rheumatoid polyarthritis. She was seen 
by him on Aug. 21, 1956, for the first time, and thorough medical work-up 
was begun. She was seen by him again on Sept. 10, 1956, and Oct. 30, 
1956, prior to re-admission for definitive surgery on the larynx. His 
history indicated that the patient had had arthritis for 12 to 13 years 
involving multiple joints. She had been on Cortisone and several other 
drugs, prescribed by preceding physicians taking care of her. In August 
of 1956, her chest X-ray was negative. His impression was that the 
primary problem was an active rheumatoid arthritis, and that gout had 
to be ruled out. 


Laboratory findings were as follows: At the time of admission to the 
hospital for initial laryngoscopy and polypectomy and subsequently, her 
red blood cells ranged from 4.5 to 4.9 million; her hemoglobin between 
11 and 13 gms. Her white count on several occasions ranged from 7,800 
to 10,850 with 67 per cent polys in the former instance and 47 per cent 
polys in the latter instance. Serology was negative. Sedimentation rate 
on Aug. 23, 1956, was 57, at which time there were 9,150 white cells with 
76 per cent polys. Her fasting blood sugar ranged between 100 and 124; 
urea nitrogen was 13.5, urea 28.6. Her urine was repeatedly normal 
A C-reactive protein was reported slightly positive on Aug. 23, 1956. On 
the same date, uric acid was 3.2, total protein 7.4, serum albumen 4.7, 
serum globulin 2.7. X-ray studies on Aug. 23, 1956, revealed “generalized 
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arthritis involving the elbows, wrists, knees and small joints of the 
hands, characterized by hypertrophic periarthritic changes, cartilaginous 
necrosis, articular surface erosions and subarticular cystic degenerative 
changes.” 


The patient was treated medically principally with salicylates and 
ferrous gluconate, with codeine for severe pain. 


She was readmitted to the Long Island College Hospital on Nov. 24, 1956, 
for steroid therapy prior to arytenoidectomy. On Dec. 3, 1956, a right 
arytenoidectomy was performed via thyrotomy: her post-operative course 
was uneventful, and she was discharged from the hospital on Dec. 12, 1956. 


> 
oa 


Fig. 8. Microphotograph (X125) from Case 5 of a section of arytenoid 
cartilage showing an articular surface covered with perichondrium that 
contains a very irregular contour in relation to the articular surface 
Extensive fibrosis is present which dips down into the scalloped surface 
of the cartilage. Approximately 0.5 mm. below surface the cartilage is 
extensively replaced by bone containing wide expanses of fatty marrow 
The cartilage cells show some disturbance in their arrangement The sur- 
face shows increase of fibrous covering. Diagnosis: Osteoarthritis of 
arytenoid joint surface. 





~ 
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She was then followed ambulatory in my office and on Jan. 29, 1957, the 
postoperative edema of the larynx had subsided, and the right vocal cord 
had retracted laterally so that the glottic chink at the posterior com- 
missure was approximately 5 mm. across. The patient could tolerate 
complete closure of the tracheotomy tube for about one week prior to 
this date, so on that day, she was decannulated. Because of the fact that 
the tracheotomy tube had been in place from the latter part of July, 1956, 
to the latter part of January, 1957, a period of six months, a small tracheal 
fistula persisted, and the patient was readmitted on June 20, 1957, for 
plastic closure of the tracheal fistula. She was discharged on June 23, 
1957. 
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This patient has been followed periodically regularly. She has an 
adequate airway and a serviceable voice which she uses to excess. She 
is being carried on small doses of Cortisone for her polyarthritis and is 
thoroughly rehabilitated. 


The pathological report reads as follows: “Microscopic description: 
Section of the decalcified specimen shows that the cancellous bone is 
covered by cartilage which in turn is covered by layers of fibrous tissue. 
The cartilage cells show some disturbance in their arrangement. The 
surface shows an increase of fibrous covering. No fibrinoid changes are 
noted on the surface. Diagnosis: Osteoarthritis of the crico-arytenoid 
joint” (see Figs. 8, 9). 





Fig. 9. Microphotograph (X90) of an area from the hip joint of a 52- 
year-old male. Diagnosis: osteo-arthritis. Note similarity of alteration 
in the articular cartilage compared with Figs. 6, 7, 8, including fibrous 
dysplasia on surface aspect with scalloping of cartilage. 


Case 6. W.E., a 25-year-old colored male was admitted to the Brooklyn 
Veterans Administeration Hospital on March 7, 1957, complaining of 
hoarseness of about one year’s duration and increasing shortness of breath 
of aboui three or four weeks’ duration. He had recently seen a local 
physician who had advised surgery. 


Review of Systems was non-contributory. 


Past History: He stated that he had had an occasional episode of 
“arthritis” in the past, which consisted principally of mild joint pains in 
the large joints such as the knees, wrists and elbows: however, there was 
no clinical evidence of arthritis at the time of his admission to the hos- 
pital in the nature of fever, redness, swelling or limitation of motion. 
There was no history to suggest diphtheria or typhoid fever. He denied 
ever having had any venereal disease. There was no history of trauma 
to the neck. There had been no thyroid or anterior neck surgery. 
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Physical Examination revealed a well-developed, well-nourished Negro 
male with moderate stridor, both on inspiration and expiration. Pulse 
was 64. Blood pressure 120/85. The remainder of the physical examina- 
tion was entirely negative except for mirror laryngoscopy which revealed 
a midline position of both vocal cords with no abduction. 


Laboratory and X-ray Data: A white count on admission was 11,100, 
hemoglobin was 13.2 gm. Urinalysis was normal. The cardio-lipin micro- 
flocculation test was positive in 1:8 titer. X-ray revealed no evidence of 
cardio-vascular, pulmonary, pleural or mediastinal pathology. 


Course in Hospital: On March 22, 1957, the patient had a preliminary 
tracheotomy. On March 26, 1957, direct laryngoscopy was performed 
under general anesthesia administered via the tracheotomy tube. The 
anterior-commissure laryngoscope was introduced in order to test for 
mobility of the crico-arytenoid joints. Insertion of the tip of the scope 
in the anterior commissure resulted in a bowing of the anterior two- 
thirds of the cords with no lateral motion at the crico-arytenoid joints. 
These remained in the mid-line position. Following the preliminary test 
for passive mobility of the vocal cords a left arytenoidectomy was per- 
formed via a laryngofissure approach according to the method of DeBord. 
By April 17, 1957, the postoperative laryngeal edema had subsided suf- 
ficiently so that the tracheotomy tube was removed. The glottis at the 
posterior commissure at this time was approximately 5 mm. in width, 
which was adequate, and while the voice was somewhat “breathy” it was 
perfectly serviceable. The patient was discharged on May 2, 1957. 


REVIEW OF LITERATURE AND COMMENTS. 


As has been noted, at the time I saw my first case of 
ankylosis of the crico-arytenoid joint in 1952, a hasty check 
of the more recent American literature revealed only the case 
reported by Myerson* in 1943. It is interesting to note that 
the author seems to relate the development of a progressive 
bilateral crico-arytenoid ankylosis to an episode of peri- 
tonsillar abscess which preceded it by a period of several 
months. There was no similar antecedent history in any of 
my cases. 


In December, 1955, Montgomery, Perone, and Schall*’ re- 
ported on four of six cases which they had seen. Their 
article directed my attention to American otolaryngological 
textbooks, in which they state, “arthritis of the crico-arytenoid 
joint is described.” 


For the most part, these textbook references are not ex- 
tensive, yet they contain a great deal of information. For 
example, Boies* in the chapter on Hoarseness has a section 
titled “Fixation of Range of Movement of the Crico-arytenoid 
Joint,” in which he states that this joint “may become partial- 
ly or wholly fixed in its normal range of movement by inflam- 
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matory processes involving it from adjacent infection, trauma, 
or in an arthritic process such as may occur in any other joint. 
If the involvement is unilateral there may be relatively little 
interference with phonation and thus only slight, if any, 
hoarseness. 


“The diagnosis of fixation is determined by testing the 
passive mobility of the arytenoid. This is done by palpating 
it with a blunt instrument through the direct laryngoscope. 
In cases of an obstructive bilateral fixation the joints may 
be mobilized through surgery.” 


Certainly there is a great deal of information in the fore- 
going, and for those willing to explore basic texts it is avail- 
able. 


Morrison,*’ on the other hand, has this to say under Affec- 
tions of the Crico-arytenoid Joint: “Etiology: the arthritis 
is usually a destructive one which follows invasion of the 
joint by local infection and ulceration in tuberculosis and 
syphilis, contact ulcer, abscess of the arytenoid, perichondritis 
of the arytenoid or cricoid cartilages and trauma during direct j 
laryngoscopy, bronchoscopy or forceps removal of tissue about 
the joint. It may occasionally be a rheumatic, non-suppura- 
tive process. Fixation follows suppuration in the joint be- 
cause of scar formation and ankylosis.” 





Except for his reference to a rheumatic, non-suppurative 
process, neither my cases, nor those reported by Montgomery, 
et al.,”*, Copeman,’ Pearson,** Baker and Bywaters* and 
Reaves*’ indicate that any of the other possible etiologic fac- 
tors mentioned were involved; however, there is considerable 
material to support Morrison in the earlier, foreign and 
American literature’’:'*:'5.'*-2°.2%.9%.39 peferring to the acute and 
chronic processes as being of etiologic significance. 


Morrison* further states that “fixation of the cord is not 
amenable to any known form of treatment once the condition 
has become established.” I presume that he refers here to 
treatment which will make the arytenoid move again. If this 
is so then I agree. Since he does not refer to bilateral mid- 
line fixation one cannot be at all critical; however, this refer- 
ence might bear some clarification in future editions. 
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Continuing with American textbook references, we come to 
Chevalier Jackson™ in which, in the chapter on Trauma of 
the Larynx the author, discussing ankylosis of the crico- 
arytenoid and crico-thyroid joints, says, “Traumatic ankylosis 
is more frequent than laryngeal literature indicates, but as 
compared to the incidence of ankylosis of these joints as a 
sequela of arthritic disease it is rare.” This is a most in- 
teresting, and, at first blush, puzzling observation; however, 
it is nonetheless factual. This is because, while there is not 
a great deal in the recent literature on arthritis of the crico- 
joint, there is a fair amount in the literature of 30 to 65 years 
ago, while there is surprisingly little on traumatic ankylosis. 


The same author, under Diagnosis, states that, “In crico- 
arytenoid ankylosis the absence of arytenoid movement is 
instantly recognizable in the mirror, but to make a diagnosis 
of ankylosis, recurrent paralysis must be excluded. This can 
be done readily by the Jackson ‘passive mobility test’. In 
this test the closed laryngeal forceps are used through the 
laryngoscope to test passive mobility. The rigid fixity of the 
ankylosed arytenoid is strikingly different from its free pas- 
sive mobility in cases of cordal paralysis.” 


One does not take issue with the foregoing. As a con- 
firmatory test it puts the final seal of correctness on what 
should, by the time one gets to direct laryngoscopy in a sus- 
pected case, be a strong presumptive working diagnosis. The 
important point is that, as noted previously, one should rule 
out with a detailed history, those diseases which might con- 
ceivably cause crico-arytenoid fixation—such as diphtheria 
and typhoid fever (even though today these are rarely seen) ; 
rule out lues on history, examination and serology; rule out 
trauma, again with adequate history and physical examina- 
tion; rule out thyroid or other low anterior neck surgery; 
rule out chest pathology which might involve the recurrent 
nerves (and while this is of great importance in unilateral 
cord immobility, particularly left-sided, it is almost incon- 
ceivable that bilateral recurrent paralysis without thyroid 
or other neck surgery, which should be obvious, could occur) 
again with history, physical examination and in addition 
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X-ray examination; rule out bilateral vagus nerve involve- 
ment (and so the recurrents) within the brain, by physical 
examination alone, and easily—for it is impossible to have a 
bilateral vagus nerve paralysis without involvement of at 
least one and probably not without all three of the following: 
Glossopharyngeal, spinal accessory and hypoglossal. 


Having done all this in a case where there is bilateral 
mid-line position of the cords, it is my opinion that a strong 
presumptive diagnosis of fixation of the crico-arytenoid joint 
is justified, and on the basis of the experience with my six 
cases, this is true whether or not there is or has been, as- 
sociated arthritic changes in any of the other joints of the 
body. It should be noted that in only two of these cases was 
there any history or findings to suggest polyarthritis. 


This is the kind of history, physical examination and diag- 
nostic reasoning which, I feel, make a good physician—the 
first requisite in making a good otolaryngologist, and one of 
the points which I wanted to make in this paper. 


It goes without saying, I hasten to add, that one must still 
confirm the diagnosis, and this can be done simply by testing 
for passive mobility of the cords as described by the senior 
Jackson, / 


It would seem appropriate here to follow with the problem 
of further confirmation—by histologic section of the arytenoid 
removed at operation. We are all aware of the great im- 
portance of the work of hospital Tissue Committees. We are 
aware that the Combined Committee on Accreditation of 
Hospitals insists that these Tissue Committees oversee the 
material which comes out of operating rooms and passes 
through departments of pathology, so that they may check 
the agreement percentage between preoperative, postoperative 
and microscopic diagnoses. We have the anomalous situation, 
in connection with the pathological material presented in this 
paper, of my having had a rather difficult job in attempting 
to get the departments of pathology of the hospitals concerned, 
to provide me with histologic diagnoses and proper sections. 


This is not a new problem for us as otolaryngologists, for 
we know that, in most instances, unless the Ear, Nose and 
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Throat Service at a particular institution has its own facilities 
for the preparation of histologic sections, much of the material 
with which we are vitally concerned, cannot properly be pro- 
cessed. This may not be too extensive a problem with regard 
to tissues sent to Pathology from operating rooms where, in 
most cases, the tissue is soft; but how often do we get un- 
satisfactory reports on hard tissues such as bone and cartilage 
(the latter in many cases having undergone ossification). 
Much more important, how often are we frustrated in at- 
tempting to get sections from autopsy material of temporal 
bones, sinus walls, and larynges? This, after all, is the very 
reason why the American Academy of Ophthalmology and 
Otolaryngology has seen fit to set up central laboratories for 
the processing and reading of histologic sections of temporal 
bones. 


There is good and ample reason for this: The average 
hospital pathology department is not set up to process this 
kind of material. They dislike the tedium involved in decalci- 
fication, and the additional laboratory technical assistance 
required. Their material is embedded in paraffin because it is 
quicker and more simple. They are not equipped to embed 
tissues in celloidin. Even where the surgeon is interested 
enough to follow the tissue down to the pathology laboratory 
he finds it difficult to orient an ossicle, for example, or a 
cupola, or, as in this instance, an arytenoid cartilage, once it 
is embedded in paraffin, so that sections will arrive on slides 
in a manner best suited for useful histologic reading. Paraffin 
is practically opaque. Celloidin is relatively translucent—al- 
most transparent; furthermore, with ossified material, paraf- 
fin will often not hold tissues in their proper relationship 
against the cut of the microtome knife. Celloidin usually will. 


These are some of the problems which resulted in the fact 
that there is not a microphotograph for each of the cases 
reported herein. For those which I have I am exceedingly 
grateful; for those which are absent, my apologies. 


Montgomery, Perone and Schall** in 1955, remark that there 
is nothing in the American literature on crico-arytenoid joint 
arthritis “in the past thirty years;”’ yet, included in their 
bibliography is the report of Myerson®™ in 1943. I mention 
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this, not as a criticism of their paper, for one can easily under- 
stand how an oversight of this kind might occur. Actually, 
the paper of Myerson* is the only one which has come to my 
attention in the American literature on laryngology in the 30 
years from 1926 to 1955; however, not on the exact subject, 
but closely allied is an interesting report by Babbitt’ in 1922, 
written in the formal narrative style of that day, in which he 
reports the .. . “Loss of Both Arytenoid Cartilages.” Some- 
where in the neighborhood of three weeks after major ab- 
dominal surgery and the postoperative use of a feeding tube, 
and, “. . . some eighteen days after my first examination, the 
patient coughed out what appeared to be the left arytenoid 
cartilage, and in two or three days the right one followed. 
X-ray, fluoroscope and laboratory examinations confirmed 
the diagnosis. This was further proved by conference with a 
professor of anatomy and one of our leading laryngologists. 
One specimen | present for examination; the other was sec- 
tioned at the laboratory. Two or three weeks following this, 
the patient commenced to recover voice, and after some six 
weeks was able to produce a fair tone without, however, much 
variation in pitch.” 


This case is cited for two reasons: first, because I suppose 
that if the arytenoid can undergo a morbid process which re- 
sults in its sequestration there would seem little doubt that it 
may also be the seat of an arthritis resulting in ankylosis; 
second, because in Case 3 above, while the patient did not 
cough up her arytenoids, I removed both of them—and she 
has a serviceable voice. Actually this is because of the usurpa- 
tive action of the ventricular folds, a dysphonia plicae ventricu- 
laris. 


Another American reference is Harris’ in 1919, in which 
he reports a case of ankylosis (spelled anchylosis at the time) 
of the crico-arytenoid joint on both sides requiring trache- 
otomy. He reports that anchylosis of the crico-arytenoid joint 
is a more common affection than is generally supposed, and 
that in its acute form it is undoubtedly often overlooked, 
while in its chronic form, when only one side of the larynx is 
involved, “without question” is often mistaken for recurrent 
nerve paralysis. He goes on, “Bilateral crico-arytenoid anchy- 
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losis is, however, a far rarer occurrence and one which, if the 
cords are fixed in the medial line, fraught with grave con- 
sequences to the life of the patient.” 


Newcomb” in 1893, in a journal no longer in existence, 
reports on “Rheumatism of the Crico-arytenoid Joint.” 


It was Casselberry,’ however, as far back as 1893, in the 
Transactions of the American Laryngological Association, 
who wrote a most remarkable dissertation, scientific and 
somewhat philosophical, on the subject of “Arthritis De- 
formans of the Larynx.” He concerns himself with the “pro- 
priety” of introducing this title (7.e., Arthritis Deformans) 
into laryngeal nomenclature, and leaves its final disposition 
up to pathologists, as it may or may not relate to Arthritis 
Deformans in general, the disease also known as Rheumatoid 
Arthritis. He states that, “From careful studies of the morbid 
anatomy of arthritis deformans R. Volkmann (cited by Weber) 
recognizes the rapid proliferation of the articular cartilaginous 
elements, particularly on the free surface of the cartilage 
as the essential factor of the disease, together with subsequent 
absorption of the cartilages” (see Figs 6-9). He continues, 
“Garrod failed to discover any pathognomonic change in the 
blood, and Weber states that it is a fact that uric acid has not 
been found in the blood and that analysis of the urine has 
failed to show unusual increase in uric acid or urates.” This 
has been true in the cases reported here as evidenced by the 
laboratory findings included in the case reports. 


While the American literature has not contained much on 
this subject, the foreign literature has contained more; how- 
ever, many of these references, as previously noted, deal with 
acute involvement of the crico-arytenoid joint, and most of 
them refer to unilateral involvement. They do not concern 
themselves so much with bilateral mid-line fixation of aryten- 
oids and cords. Errecart,’* for example, reports a case of 
gonococcal involvement of the crico-arytenoid joint. Haardt'® 
deals with the clinical and pathological anatomy of perichon- 
dritis of the cricoid cartilage. Herzog'’ demonstrated a case 
of a 41-year-old male who had difficulty in breathing for ten 
years. Examination with a sound revealed bilateral crico- 
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arytenoid joint fixation. The glottis at the posterior commis- 
sure was 2 mm. wide. 


Hiraoka'* reports a case of acute rheumatism of this joint. 
Horbst'” deals with the pathologic histology of arthritis of 
the crico-arytenoid joint. Hutter*’ speaks of the “localization” 
of acute arthritis in the larynx. Levinstein*’ refers to acute 
rheumatoid arthritis of the larynx. Litten** states that gouty 
depositions in the larynx are among the greatest rarities, and 
that in all of the gout literature there is only one reference 
by Virchow to a gouty tophus in the larynx. 


Mygind* classifies affections of the crico-arytenoid joint 
in respect to etiology as follows: 1. primary crico-arytenoid 
joint arthritis resulting from acute infections; 2. primary 
crico-arytenoid joint arthritis resulting from chronic infections 
or toxic diseases; and 3. various forms of rheumatic disease 
of the crico-arytenoid joint or in the immediate neighborhood 
of the crico-arytenoid joint. 


Ritter*® reports a case of acute rheumatoid arthritis with 
beginning symptoms referred to the larynx. 


G. H. Mackenzie** in 1894 stated that, “It is only within a 
comparatively recent period that attention has been directed 
to the manifestations of rheumatism in and about the larynx. 
Probably the most conclusive proof of the accuracy of this 
assertion is that no mention of this condition is made by 
Morrell Mackenzie in his great work on diseases of the throat 
and nose, published in 1880 and 1884.” 


The above reference fascinated me, for in Morrell Macken- 
zie’s** text on “Diseases of the Pharynx, Larynx and Trachea,” 
published in 1880, the author has the following to say, and 
considering the fact that it was written almost 80 years ago 
one cannot help but marvel at the clinical acumen of our fore- 
bears. I quote from it almost in toto because there has been 
very little said in the literature after this which he does not 
say here. 


The section of this book titled “Anchylosis of the Arytenoid 
Articulations” contains the following footnote: 


“This article would have been more appropriately inserted 
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after perichondritis, but having been accidentally omitted in 
its proper place I have thought it better to insert it here, 
affections of the joint being so likely to be mistaken for 
muscular paralysis.” 


The section continues: 


“Notwithstanding the exposed position of the crico-arytenoid 
articulation fixature of the joint must be rare; for immobility 
of the vocal cords is not a very common condition, and when 
it does exist it is often due either to nervo-muscular affections 
or to general tumefaction of the soft parts which mechanically 
prevent the movements of the cords. That it does occasionally 
occur there is little doubt. This subject has not been hitherto 
treated with any detail, although the condition has been in- 
cidentally referred to by Turck,* Sidlo,** Ziemssen,** Mandl,” 
Schroetter,*: Koch,*? Burow, Jun® and Semon.** Anchylosis 
of the crico-arytenoid joint may arise from perichondritis or 
chondritis, either of which may occur primarily or result from 
extension of disease from the superadjacent soft parts. It is 
probable also that it may be due to primary synovitis either 
rheumatic, gouty or simply catarrhal, and in some cases it 
most likely arises from mere disuse brought about either 
through the muscles having been previously paralyzed or 
through changes in the contiguous parts preventing the move- 
ment of the joint for a long period and thus giving rise to 
permanent anchylosis; or the fixature may be due to traumatic 
injuries such as wounds, contusions or dislocations. Peri- 
chondritis, generally due to typhoid fever or syphilis, is un- 
doubtedly the most common cause of the affection, for accord- 
ing to Dr. Semon, out of ten cases on record, in five instances 
the disease was due to inflammation of the perichondrium 
covering the cricoid or arytenoid cartilages. The symptoms 
vary according as the disease is unilateral or bilateral, accord- 
ing to the degree of mobility of the joint, and according to 
the position in which the arytenoid is fixed on the cricoid 
cartilage. Thus, if the arytenoid be fixed on the outer part 
of the cartilage we have the vocal cord permanently drawn 
aside and permanent dysphonia, whilst if the arytenoid carti- 
lage is fixed near the center of the cartilage, the vocal cord 
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is permanently fixed near the medianline, and there is per- 
sistent dyspnea. 


“The diagnosis of the condition is attended with some dif- 
ficulty, and paralysis of either the adductors or the abductors 
may simulate anchylosis. The affection may, however, be 
inferred to exist when immobility of one or possibly of both 
vocal cords is accompanied by some irregularity in the form 
of the cartilages or the upper part of the cricoid cartilage. 
It should also be especially looked for in the case of patients 
who are convalescent from typhoid fever and have some altera- 
tion in voice or difficulty in breathing. I am not aware that 
any treatment would be likely to give very satisfactory results, 
but if the arytenoid cartilages are fixed in a central position 
forcible dilatation should be affected according to the mechan- 
ical methods laid down in the last article, after tracheotomy 
has been performed; and this treatment should, if possible, 
be employed prophylactically in cases of perichondritis after 
typhoid fever and syphilis, in which considerable destruction 
of the joint has taken place, and subsequent anchylosis is to 
be feared.” 


One need only remark that at that time typhoid fever and 
untreated syphilis were much more common than now; and, 
secondly, that the operation for arytenoidectomy had not been 
described at that time. 


Copeman® in a much more recent article remarks that, 
“There appears to be no reason why rheumatoid disease may 
not affect the crico-arytenoid joints in similar fashion to 
other larger diarthrodial joints of the body. If this is true, 
we should expect to observe cases which exhibit phases of 
recurrent acute or subacute inflammatory reaction either con- 
fined to these joints or, more probably, as part of a generalized 
arthritic process. In the later chronic stages of the disease, 
and usually as the sequel to recurring episodes of this nature, 
more permanent impairment of movement or even ankylosis 
of the crico-arytenoid joints might occur.” 


This is very well expressed, and even though in only two 
of the cases described in my paper was there any evidence of 
polyarthritis, I feel that the same sort of intermittently pro- 
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gressive process may well occur, to result in increasing im- 
pairment of mobility of the crico-arytenoid joint. How, other- 
wise, can one explain the relatively long and intermittent 
histories in every case of mine, prior to the final episode 
which resulted in truly disabling dyspnea? In many instances 
| feel that earlier acute or subacute exacerbations of joint 
pathology were probably responsible for the diagnosis of 
“asthma.” In these stages anti-asthmatic therapy was to no 
avail. Why would it be? In these stages, while there is still 
some motion at the joint on mirror laryngoscopy, even the 
best of us are likely to mistake the incomplete abduction for 
the kind one so often sees in a patient who is anxious and not 
fully cooperative; furthermore, is this not the usual natural 
history of generalized rheumatoid arthritis—with its spon- 
taneous exacerbations and remissions, and an intermittently 
progressive deformity and increasing fixation of whatever 
joint may be involved? While one might expect to see some 
remission on steroid therapy in an acute exacerbation, is there 
any reason to suppose that this kind of therapy will result in 
increased motion of a joint which has already become com- 
pletely ankylosed? Cortisone had no effect in any of the cases 
on which I have reported. 


Copeman® continues: “The differential diagnosis in these 
and similar cases would appear to lie between rheumatoid 
arthritis involving the crico-arytenoid joints and paralysis 
of the recurrent laryngeal nerves in rheumatoid subjects due 
to some unknown local or general cause of which no evidence 
can be found. The distinction, which can finally be made 
only by a laryngologist of experience (italics are mine), re- 
mains difficult and perhaps uncertain.” 


I find it hard to agree that bilateral abductor paralysis 
cannot be easily excluded in this differential diagnosis. It 
cannot occur centrally without other neurological symptoms 
and signs; it cannot occur peripherally except following 
thyroid surgery, or where there is intrathoracic (left-sided) 
disease and low cervical (right-sided) disease of a nature 
which would involve the recurrent nerves. Nor can I disagree 
when he states that the final distinction can be made only by 
a laryngologist of experience. 
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It should be noted, that while the article by Snell** does not 
deal with pathology involving these joints, it is included here 
because it is an extremely good treatise on the function of the 
crico-arytenoid joints in the movements of the vocal cords. 
Since it appears in a journal which is not likely to come before 
the otolaryngologist I take the liberty of calling attention to 
it here. 


It remains now only to call attention to a recent article by 
Shambrom and Feher* in which these authors report a case 
of Tietze’s syndrome with involvement of the crico-arytenoid 
joint. They are not aware of this association having been 
reported before. Tietze’s syndrome is a benign, self-limiting 
disease characterized by tender, non-suppurative swelling over 
the upper costal cartilages. Usually one of the second costal 
cartilages is involved; multiple involvement of costal carti- 
lages is uncommon. Pain usually persists for a few days to a 
few weeks while swelling may continue for months or even 
years. According to Motulsky and Rohn" its cause is not 
known; non-tuberculous respiratory disease or rheumatic 
conditions frequently precede or accompany the syndrome. 
On an anatomic basis, they suggest that small tears or rheu- 
matoid involvement of the inconstant inter-articular sterno- 
costal ligament may be a factor in the etiology. 


Shambrom and Feher* believe that involvement of the crico- 
arytenoid joint in their patient with Tietze’s syndrome sug- 
gests that the condition can be more disseminated in the body 
than was previously thought. They state that, as more cases 
are described it is probable that more areas of the body (i.e., 
more joints) will be found to be involved. 


Attention is called to this syndrome for several reasons: 
first, if as noted, it may involve the crico-arytenoid joint, then 
as laryngologists we should be familiar with it; second, the 
clinical syndrome described is not remarkably different from 
rheumatoid arthritis elsewhere in the body; third, while per- 
haps not a diarthrodial articulation, the sternocostal junction 
is an articulation. 


I wonder, therefore, whether this syndrome is not really 
another manifestation of rheumatoid arthritis, just as may 
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occur in the crico-arytenoid joints alone, and whether the case 
reported by Shambrom and Feher** with sterno-costal and 
crico-arytenoid joint involvement, is not a frequently over- 
looked variation of the multi-faceted, generalized or localized 
morbid process called rheumatoid arthritis. 


SUMMARY AND CONCLUSIONS. 


The anatomy, gross and histologic, of the crico-arytenoid 
articulation has been reviewed. 


Evidence that this is, and should be thought of as, a true 
diarthrodial joint is presented. 


Six cases are reported in which there was bilateral ankylosis 
of the crico-arytenoid joint with fixation of the vocal cords in 
the mid-line and resultant dyspnea requiring tracheotomy. 


This ankylosis was the result of rheumatoid arthritis. 


In four of these cases there was no evidence that any joints 
other than the two crico-arytenoid joints were involved. 


Important points in the differential diagnosis have been 
presented. 


The condition is amenable to surgical correction. This is 
to say that the airway may be made adequate, and a serviceable 
voice may be retained. Medical management is not adequate. 


The treatment consists of the required preliminary trache- 
otomy, followed by any one of the various operations described 
for arytenoidectomy or arytenoidopexy. 


The literature appertaining hereto has been reviewed and 
comments made thereon. 
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UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE. 


The Department of Otolaryngology, University of Illinois 
College of Medicine, announces two special postgraduate 
courses to be offered in the Fall of 1959. 


ANNUAL OTOLARYNGOLOGIC ASSEMBLY. 


The Assembly will be conducted September 18-26, 1959, 
and will consist of a series of lectures and panels concerning 
advancements in otolaryngology. Some of the sessions will be 
devoted to surgical anatomy of the head and neck and histo- 
pathology of the ear, nose and throat. Guest lecturers will 
participate in an entire day’s program reviewing the latest ad- 
vances and principles of temporal bone surgery. 


Chairmen of the Assembly are Maurice F. Snitman, M.D., 
and Emanuel M. Skolnik, M.D. 
COURSE IN LARYNGOLOGY AND BRONCHOESOPHAGOLOGY. 


The course in laryngology and bronchoesophagology, under 
the chairmanship of Paul H. Holinger, M.D., is scheduled 
November 9-21, 1959. 


Interested physicians should write direct to the Department 
of Otolaryngology, 1853 West Polk Street, Chicago 12, Ill. 























PURE-TONE THRESHOLD PATTERNS OBSERVED IN 
FUNCTIONAL HEARING LOSS. 
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IRA M. VENTRY, Ph.D., 
LYMAN S. BARRETT, B.A., 
and 
GRETCHEN A. SKALBECK, M.A.., 


San Francisco, Calif. 


The purpose of this article is to clarify and expand informa- 
tion relating to the pure-tone threshold configurations and 
degrees of impairment observed in patients who present hear- 
ing loss of a functional nature. The Audiology and Speech 
Correction Clinic of the San Francisco Veterans Administra- 
tion Hospital serves as a Veterans Administration referral 
center for patients with difficult diagnostic problems, many 
involving functional hearing loss. Continued experience with 
these patients and with routine referrals has provided us with 
clinical data that illustrate the dynamics of functional pure- 
tone threshold patterns. 


Some definitions and a review of pertinent literature are 
essential to an understanding of the material that will follow. 
A functional hearing loss may be defined as a decrease in 
auditory threshold without organic basis. Pure functional 
hearing loss is relatively uncommon. When a patient presents 
an organic hearing loss elaborated in magnitude (either con- 
sciously or unconsciously) he is said to have a functional over- 
lay to his organically based loss. Functional overlay is prob- 
ably the most prevalent type of functional loss encountered in 
clinical practice. Functional symptoms occur frequently in 
organ systems that have had genuine pathology, hence it is 
not surprising to find that the preponderance of functional 
losses have an underlying organic component, or a history of 
some complaint relative to the ears. 


There have been a limited number of published reports 
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describing functional hearing loss patterns. Semenov’ re- 
ported that “Practically all cases of psychic deafness have 
flat audiometric profiles . . .” Fournier? reported a flat 
pure-tone threshold configuration as typifying “malingering.” 
Doerfler,* however, observed that 80 per cent of the functional 
cases in his experience presented a “saucer-shaped” audiomet- 
ric pattern rising at both ends of the audiogram and lying 
between 50 and 90 db. He attributed this phenomenon to 
adherence to an equal-loudness standard. Johnson, Work and 
McCoy* pointed out that the functional saucer audiogram is 
not so prevalent as Doerfler had indicated, and that it appears 
primarily in patients who have no significant organic hearing 
loss, or in cases where there is a conductive loss underlying 
the functional component. Carhart® recently observed that 
“. . . a trough-shaped audiogram which tends to follow an 
equal-loudness curve, i.¢e., an equal phon contour, immediately 
suggest (sic) the possibility of a non-organic hearing loss.” 
It should be noted that in the frequency range usually meas- 
ured clinically the phon contours do not strongly resemble 
saucers. The essential point here is that the patterns de- 
scribed above as characteristic of functional hearing loss were 
attributed to adherence to an equal-loudness standard. 


ORGANICALLY-BASED SAUCERGRAMS. 


It is important to maintain proper perspective and recog- 
nize that the audiometric patterns just described appear 
clinically on a purely organic basis. Several examples should 
illustrate this point. The first example (see Fig. 1, Case 
B.L.) is that of a 42-year-old white male who experienced a 
rapid unexplained perceptive hearing loss in his left ear. 
The right ear remained normal. Stenger and galvanic skin 
response (GSR) procedures corroborated the organic nature 
of the loss. The air-conduction audiogram of his left ear 
is similar to the functional pattern described by Doerfler. 
The second example (see Fig. 2, Case G.B.) is that of a 39- 
year-old white male with bilateral labyrinthine hydrops. The 
threshold configuration of his right ear shows a perceptive 
loss of the type described by Johnson, Work and McCoy. The 
third example (see Fig. 3, Case D.O.) is that of a 38-year- 
old white male with a mixed perceptive deafness secondary 
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Fig. 1 Case B.L., Unexplained perceptive loss 


to advanced otosclerosis. The saucer-shaped audiogram of 
his left ear and the first two examples suggest that the shape 
of the audiometric curve is probably a poor single index of 
the presence or absence of a functional hearing loss. GSR 
audiometry at 1,000 cps confirmed the organic nature of 
the loss in each of these cases. An analysis of the functional 
cases in our clinic files revealed that only seven out of 190 
ears (3.7 per cent) had pure-tone threshold patterns that were 
saucer-shaped. Saucergrams represent only one of the many 
audiometric patterns that may appear in patients who present 
a functional type of hearing loss. 
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Fig. 2. Case G.B., Labyrinthine hydrops 


FUNCTIONAL PURE-TONE CONFIGURATIONS IN THE PRESENCE 
OF CONDUCTIVE LOSS. 


In the assessment of routine cases we conduct GSR audi- 
ometry at 1,000 cps. In the assessment of functional cases, 
however, GSR audiometry is conducted at 500, 1,000 and 2,000 
cps, and in some cases at 4,000 cps. GRS audiometry for 
all cases reported in this paper employed strict conditioning 
and response criteria with independent analyses of GSR 
graphic records by two audiologists. GSR testing has pro- 
duced data illustrating some of the basic relationships between 
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Fig. 3 Case D.O., Mixed perceptive deafness secondary to advanced 
otosclerosis. 


type of organic loss, extent of functional component, and 
shape of the audiometric curve. An examination of some of 
these cases should help to illustrate some of the variables that 
operate in functional hearing loss. 


The two cases that follow indicate that pure-tone audiomet- 
ric patterns other than saucergrams occur in the presence 
of flat conductive hearing loss. This is contrary to the hy- 
pothesis advanced by Johnson, Work and McCoy. 


The first of these cases is that of a 42-year-old white male laborer with 
a childhood history of painful otitis media and a reported decrease in 
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Fig. 4 Case G.O., Drop at 4,000 cps in voluntary air-conduction curve 
(VAC) with flat organic base (GSR). 


hearing on exposure to mortar fire during service. Physical examination 
revealed slightly scarred drums with calcific plaques. GSR audiometry 
(see Fig. 4, Case G.O.) shows a bilateral minimal decrease in hearing 
acuity. Considering the medical history it is likely that in the range 
measured by GSR the loss is a flat conduciive loss, yet his voluntary air- 
conduction curve at 4,000 cps falls rather than rises. The speech re- 
ception threshold (SRT)* shown in Fig. 4 for this case is considerably 
lower than the average loss in the speech frequencies. We have found this 
to be a typical intertest relationship in patients with functional hearing 
loss. We have, then, an example of a gradually falling curve in the 
presence of an essentially flat organic base. 

*SRTs reported in this article were assessed with the CID W-1 spondaic 
word lists and intelligibility was measured with the CID W-22 word lists. 


SRTs and PB scores were obtained at the time of the first pure-tone 
audiogram. 
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Fig. 5. Case P.L., Sloping voluntary air-conduction curve (VAC) with 
conductive organic base (GSR). 


The next case (see Fig. 5, Case P.L.) illustrates a similar situation in 
a 22-year-old white male farm worker with a bilateral functional overlay. 
Medical examination revealed both tympanic membranes were scarred, 
and each had a large central perforation covered with a thin pseudo- 
membrane retracted against the promontory. The GSR thresholds for 
his right ear demonstrate an essentially flat loss (excluding 2,000 cps) 
which is probably conductive in nature. The voluntary pure-tone audio- 
gram is relatively flat until it drops 20 db at 4,000 cps without any 
apparent underlying organic basis for such a drop. 


THE LIMITING EFFECTS OF RECRUITMENT ON THE EXTENT 
OF FUNCTIONAL OVERLAY. 


Johnson and his colleagues described the effects of recruit- 
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Restriction of overlay at 2,000 and 4,000 cps where 
air-conduction thresholds (VAC) approximate GSR thresholds 


Fig. 6-a. Case N.A., 
voluntary 


ment in limiting the extent of overlay at frequencies where 
there is a significant perceptive component to the loss. In 
their discussion of this phenomenon they expressed the opinion 
that the shape of the saucer audiogram is obscured in the 
presence of high-frequency perceptive loss. GSR audiometry 
offers an opportunity to provide objective evidence that 
functional overlay is restricted in the presence of perceptive 
hearing loss marked by recruitment. The cases presented 


in this section will offer supporting evidence for this hy- 
pothesis. 
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Fig. 6-b. Case N.A., Possible relationship between degree of recruitment 
and extent of overlay illustrated by differential in overlay at 2,000 and 
4,000 cps VAC = voluntary air-conduction, 


The first example is that of a 40-year-old white male who gives a 
history of being thrown into the air by a large demolition explosion, 
after which he reported bilateral tinnitus,.severe hearing loss in his left 
ear, and relatively normal hearing in his right ear. The psychiatric 
diagnosis in his case was schizophrenic reaction, paranoid type, in almost 
complete remission. His otological diagnosis was high-tone perceptive 
hearing loss, secondary to blast injury, with functional overlay. In the 
discussion of audiometry for this and succeeding cases, a basic assumption 
is that, in the presence of perceptive hearing loss, recruitment is a 
plausible explanation for the narrowing of functional overlay, particularly 
at the higher frequencies. An examination of the left ear test results (see 
Fig. 6-a, Case N.A.) of this patient shows that in the lower frequencies 
there is a 55 db functional overlay, yet at 2,000 cps there is only a 10 db 
overlay, and at 4,000 cps the overlay is only 5 db. At both of these 
frequencies the loss appears to be perceptive in nature, and the phenome- 
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Fig. 
and extent of overlay 
greater preceptive 
conduction. 


The next case illustrates a more complicated relationship in a 43-year- 
old white male janitor with a bilateral mixed perceptive hearing loss, 
chronic severe bilateral otitis externa, a history of suppurative otitis 
media, and a functional overlay. 
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loud just above threshold. 
cps in this case. 
6-b, Case N.A.) 
amount of functional overlay. 
only 20 db, and while some limiting effects of recruitment appear to be 
present, the decrease in the extent of functional overlay is not so marked 
as it is at 4,000 cps. It is probable that a lesser degree of recruitment 
was present at 2,000 cps. 


non of recruitment probably causes stimuli to be perceived as relatively 
There may be complete recruitment at 4,000 

An examination of his right ear thresholds (see Fig. 
suggests that the degree of recruitment influences the 


illustrated by smaller overlay at frequencies with 
involvement 


(500-2,000 cps). VAC = voluntary air- 


At 2,000 cps the perceptive decrement is 


His hearing loss (see Fig. 7, Case V.J.) 
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Fig. 8. Case M.U., Change in voluntary air-conduction (VAC) response 
after GSR and counseling illustrating small changes at higher frequencies. 


is primarily perceptive in nature with a small conductive component. At 
250 cps it can be seen that he has a 50 db overlay, while at higher 
frequencies the overlay is only half as great. This can probably be 
explained on the basis of greater perceptive involvement and greater 
recruitment at frequencies above 250 cps. 


The next example demonstrates a change in voluntary response after 
counseling. The patient, a 45-year-old white male, gives a history of 
having been an aerial gunnery instructor for 18 months during World 
War II. Physical examination was essentially negative, and the final 
diagnosis was bilateral perceptive hearing loss due to acoustic trauma, 
with mild functional overlay. It can be seen (see Fig. 8, Case M.U.) 
that the post-GSR voluntary thresholds still reflect a small overlay at 
500 and 1,000 cps, but the gap is closed completely at 2,000 cps where 
recruitment might have restricted the initial overlay. While the magni- 
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Fig. 9. Case T.A., Change in voluntary response after GSR illustrating 
close correspondence between pre- and post-GSR voluntary air-conduction 
(VAC) patterns at 4,000 and 8,000 eps where one might expect recruit- 
ment. 


tude of the initial overlay in this case was relatively small at all fre- 
quencies tested, the least amount of overlay occurred at 2,000 and 4,000 
cps—15 and 5 db respectively. 


The stimulus situation of GSR audiometry occasionally results in a 
remission of functional symptoms. The following example illustrates this 
phenomenon in a patient after an unsuccessful conditioning attempt in 
GSR audiometry. The patient, a 36-year-old white male, dates the onset 
of his hearing loss to 1945, when he was blown out of a tank by an 
explosion which knocked him unconscious and left him with multiple 
shrapnel injuries. At the time of his last examination ENT findings 
were negative. It can be seen (see Fig. 9, Case T.A.) that at 4,000 and 
8,000 cps, where one might expect some perceptive involvement, the 
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Fig. 10. Case G.A., Minimal overlay at 2,000 cps indicates presence of 
recruitment (see Fig. 11). 


post-GSR curve corresponds very closely with the pre-GSR curve, a 
plausible result in the presence of recruitment. 


The last example clearly illustrates the relationship between recruit- 
ment and the extent of functional overlay. The patient is a 39-year-old 
male who traces the onset of his loss to a gun muzzle explosion in 1945. 
Immediately following the explosion he complained of total deafness and 
severe tinnitus. Both symptoms gradually improved but still remain 
problems. The ENT examination was essentially negative. GSR findings 
for the right ear (see Fig. 10, Case G.A.) reveal normal hearing at 500 
and 1,000 cps, but a 65 db loss at 2,000 cps. The overlay, then, is 35 
and 40 db at 500 and 1,000 cps respectively, but only 10 db at 2,000 cps. 
After counseling the patient’s voluntary thresholds improved to such an 
extent that a loudness matching procedure was thought feasible. The 
results of this test (see Fig. 11) indicate complete recruitment at 2,000 
eps in the right ear. Essentially the same results as described above 
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Fig. 11 Loudness matching results for Case G.A Loudness matches 
were made between the left ear at 1,000 c.p.s. and the right ear at 2,000 
cps 


were found for the left ear. These results appear to support the hy- 
pothesis that recruitment, and perhaps the degree of recruitment, plays 
a significant role in determining the extent of functional overlay. 


CONCLUSIONS. 


Several general statements may be made on the basis of 
the foregoing information: 


1. Saucer-shaped audiograms can appear on a purely or- 
ganic basis. It is not well established, furthermore, that the 
saucer audiogram is the most probable functional pattern in 
patients with no underlying organic impairment. It is our 
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experience that only a small percentage of functional hearing 
loss cases have saucer audiograms. We have also found that 
other clinical data can be used far more effectively in the 
detection of functional involvement. 


2. There does not appear to be a single pure-tone threshold 
configuration characteristic of functional hearing loss. The 
diversity of pure-tone patterns observed in functional loss 
makes it difficult to identify functionality solely on the basis 
of pure-tone threshold configuration. 


8. One of the primary limitations in magnitude of func- 
tional overlay appears to be the presence of recruitment. The 
cases presented in this article would seem to support this 
hypothesis. Further research in this area should produce a 
more definitive statement of the mechanisms involved. 
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The Sixth International Congress on Diseases of the Chest 
will be held at the University of Vienna from August 29 to 
September 1, 1960. 
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STAPEDIOPLASTY. 
A New Concept for Stapes Surgery. 


ARTHUR L. JUERS, M.D., 


Louisville, Ky. 


The recently revived technique for restoring functional 
stapes mobility in cases of clinical otosclerosis was directed 
initially toward breaking through the otosclerotic lesion.' 
While a significant number of patients have maintained a ser- 
viceable level of hearing following this procedure, initial 
failure to obtain improvement and subsequent refixation have 
continued to frustrate the efforts of the otological surgeons. 
Various modifications of technique have been evolved with the 
hope of increasing the percentage of lasting hearing improve- 
ments. These have included, 1. perforation (fenestration) of 
the footplate?; 2. vein graft and polyethylene insert after 
stapedectomy,* and 3. removal of the stapes crura with frag- 
mentation of the central area of the footplate and insertion of 
a tantalum pin between the incus and footplate to replace the 
crura.* 


The third method, which was conceived by Schuknecht, 
seemed to be the most logical and least hazardous, but has the 
objection of having a foreign substance introduced into the 
middle ear. Schuknecht states, however, that his observations 
on this method extend over two years, and to date no clinical 
evidence of intolerance to tantalum has been noted. 


It occurred to me that if a precise crurotomy technique 
could be developed, then one crus could be transposed to a 
fragmented footplate and a good functional result obtained. 
This would also bypass the otosclerotic lesion and possibly 
lessen the likelihood of refixation. Good long range results 
obtained by me with Fowler’s technique’ in some cases also 
suggested the feasibility of this new concept. Fowler stated 
that, in selected cases, the uninvolved posterior half of the 


Editor’s Note: This manuscript received in The Laryngoscope Office anc 
accepted for publication Jan. 23, 1959. 
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footplate could be cracked off from the anterior otosclerotic 
portion after an anterior crurotomy had been performed. The 
patient then has a monocrural structure which, if unimpeded, 
provides a very satisfactory level of hearing. 


The chief obstacle was the lack of adequate instrumentarium 
to carry out precise crurotomy technique. Pointed picks were 
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Fig. 1. The overall size and shape of a crurotomy saw are shown in the 
upper part of the illustration. A shows an enlarged side and top view of 
an anterior crurotomy saw with a long blade. B shows a slightly shorter 
one C represents a posterior crurotomy saw It is designed to cut chiefly 
from the end of the blade. The angle between the shaft and blade is about 
100 degrees. This permits a slight “excavating” maneuver in separating 
the crus from the footplate in order to provide maximum length The 
shaft of each saw is malleable so that it can be bent to the appropriate 
angle for each case. Available from V. Mueller & Co 

Before the saws are put away after use, each blade should be cleaned 
with a soap solution and very fine brush. Otherwise corrosion will occur 
and cold sterilization may not be effective. This cleaning should be done 
under magnification. 


sometimes used for this purpose with success, but generally 
were not adequate because manipulation caused fractures of 
the crura where not desired. Scissors tended to twist and 
crack the other crus in the wrong place. After considerable 
technical experimentation, I was able to create microscopic 
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crurotomy saws (see Fig. 1). This made possible a precise 
cut across either one or both crura at the exact point desired. 


If, on initial inspection and palpation of the stapes, it ap- 
pears that the otosclerotic fixation involves only the anterior 
footplate area, and that the posterior portion will mobilize 
easily, then Fowler’s technique can be tried. A good separa- 
tion of the posterior mobile portion of the footplate from the 
fixed anterior portion should then provide a good hearing 
improvement. This method will be successful in only a rela- 
tively small number of cases. If it is not successful, then the 
surgery can be extended to the monocrural transposition 
technique. In cases with extensive vascular otosclerotic in- 
filtration of the footplate, surgical manipulations should be 
minimal. These are best reserved for fenestration. 


TECHNIQUE. 


The preliminary medication, local anesthesia and elevation 
of the tympanomeatal flap to expose the tympanic cavity will 
not be detailed, since this phase of stapes surgery is fairly 
uniform as used by various surgeons. I use loupe magnifica- 
tion for the flap elevation and then use 16X Zeiss operating 
microscope magnification for the rest of the surgery. It is 
imperative to remove sufficient meatal bone to provide ex- 
posure of the posterior crural area, the stapedius tendon and 
the edge of the facial canal adjacent to the stapes. Careful 
inspection of the stapes and footplate should then be carried 
out. Any mucous membrane bands or webs which obstruct 
the view should be separated with an appropriate probe or 
hook. 


If the central portion of the footplate appears somewhat 
bluish and thin, the prognosis of successful surgery is excel- 
lent. Gentle transincudal manipulation should be tried first. 
Occasionally this will free the footplate and provide a good 
functional result without further surgery. When the footplate 
is more rigidly fixed and the situation appears favorable for 
Fowler’s technique, then this should be attempted with a 
crurotomy saw. If the posterior crural area is rigidly fixed, 
then the monocrural transposition technique can be carried 
out. 
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Steps of stapedioplasty (monocrural transposition) : 


1. The stapedius tendon is cut to provide better posterior 
crural exposure and maximum crural mobility. 


2. An anterior crurotomy is started with a crurotomy saw 
(see Fig. 2). Delicate, meticulous handling of the saw is im- 
perative if an inadvertent twist fracture of the crura in the 





Fig. 2. The view of the stapes is represented somewhat more oblique 
than is true of the actual view obtained at surgery in order that the saw 
technique can be shown clearly. Otosclerotic lesions were not shown in 
these drawings. Whether the approach with the saw is from the superior 
or inferior aspect of the crus depends on the angle of the particular stapes 
and its relation to the promontory and facial nerve 


wrong place is to be avoided. The direction of the movements 
of the long axis of the anterior crurotomy saw should be ob- 
lique (45 degrees) to a plane passing through both crura. 
Direct side pressure (90 degrees) to the crural plane will 
frequently fracture the crura. In using the anterior saw 
there must be constant*vigilance in order to avoid trauma to 
the facial nerve. In some instances the view of the anterior 
crus is obscured by the incus and capitulum. It is then neces- 
sary to do the crurotomy by touch. In one instance a short 
saw was used to approach the anterior crus from its under- 
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neath aspect. The shaft of each saw is malleable and can be 
angled as needed to fit the individual case. 


3. Before the anterior crurotomy is completed, another type 
of saw is used to cut partly through the posterior crus as close 
to the footplate as possible (see Fig. 3). This saw approaches 
the posterior crus from the anterior-superior or anterior- 
inferior aspect. Cutting partly through the posterior crus at 
this time will provide a weak place in the posterior crus, and 





Fig. 3 Posterior crurotomy saw in piace adjacent to the footplate. The 
approach is usually from the anterior superior aspect of the crus but for 
diagrammatic convenience it is shown on the inferior side Note the 
cutting is accomplished chiefly by the end of the saw A shows the stump 
of the anterior crus. 


when the anterior crurotomy is completed any inadvertent 
twist of the body of the stapes will tend to crack the posterior 
crus at the footplate, thereby providing maximum length. 


,. After the anterior crurotomy is completed, the remainder 
of the anterior crus distal to the cut is fractured and removed. 
5. The posterior crurotomy is then completed with a saw 


and a right angle sharp probe. Intense, prying pressure with 
a probe behind the posterior crus attachment should be avoid- 
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ed, because this may fracture the crus a short distance away 
from the footplate rather than at the footplate. 


6. The freed posterior crus is now reflected forward to 
expose the footplate (see Fig. 4). 


7. Fragmentation of the footplate is now carried out (see 
Fig. 4). This is accomplished with a sharp probe and knife. 
The knife is not used to perforate but merely to scratch the 
footplate surface in a manner similar to that used in cutting 
glass. Separation of the footplate fragments is unavoidable, 





Fig. 4. B—Posterior crus reflected forward to expose footplate Cc 
Fragmented area in center of footplate. D—Site of posterior crus cut at 
or below footplate level, 


and is followed by some escape of perilymph. Perforation or 
penetration into the vestibule is avoided. Suction directly on 
the footplate shovld now be avoided in order not to remove 
any excess perilymph. Excessive inward displacement of foot- 
plate fragments is inadvisable. A few small dehiscences may 
be desirable in order to provide more mobility of the frag- 
ments. Whether a dehiscence decreases the liklihood of re- 
fixation remains to be seen. 


8. The posterior crus is now placed over the fragmented 
area at the point where it seems to establish the best possible 
contact with the footplate (see Fig. 5). In the event that 
contact is lacking, a minute piece of conchal cartilage might 
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Fig. 5. 


Poster 
optimum contact 


be used to fill 


g. 6 F 


ior crus transposed to fragmented footplate at point of 


je 


Gelfoam placed around transposed crus 


the gap. Meatal bone could also be used, but it 


might thcoretically be more inclined to initiate osteogenetic 


activity. 


9. Two or three minute pieces of gelfoam are placed around 
the transposed crus to hold it in place and seal the perilymph 
space (see Fig. 6). 


10. The middle ear is then aspirated to remove any residual 


blood or fluid. 


The canal anesthesia solution frequently gravi- 
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tates into the middle ear-and should be aspirated at intervals 
during as well as on completion of the operation. The round 
window membrane is not impermeable to topical anesthesia, 
and prolonged contact of the solution could conceivably pene- 
trate the inner ear. 


11. The tympanomeatal flap is placed back in position, and 
the incision covered with a few pieces of gelfoam. 


If the posterior crus is involved in otosclerotic fixation and 
the anterior crus and adjacent footplate are not involved; then 





Fig. 7. E—Dehiscence created in center of fragmented area Posterior 
crus to be placed over this footplate opening. 


a posterior short crurotomy can be done and the anterior crus 
transposed to the fragmented footplate. This situation oc- 
curred in one case. 


There are occasional instances in which the facial nerve is 
so close to the promontory that there is space for only the 
crura. The bony canal over the facial nerve at this point is 
frequently absent in such cases. It is impossible to view 
the footplate in such situation and no direct footplate surgery 
is possible. 


RESULTS. 


I have used the stapedioplasty (monocrural transposition) 
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technique on ten patients to date (cases 1-10, see Fig. 8), 
the first one having been performed in September, 1958. The 
lower end of the arrow shows the preoperative speech fre- 
quency pure tone average, and the arrow point indicates the 
optimum level attained after surgery, usually one or two 
weeks postoperative. It will be noted that the air-bone gap 


1391930 
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CASE N O. 


Fig. 8. This chart shows the pure tone threshold average for the 500, 
1,000 and 2,000 frequencies on 17 most recent cases of stapes surgery. The 
solid dot represents the preoperative bone conduction threshold. The 
horizontal bar at the lower end of the vertical line indicates the preopera- 
tive air conduction threshold. The arrow point at the top of the line 
shows the best early postoperative air conduction threshold. This was 
usually obtained two or three weeks after surgery. Cases on which 
satisfactory monocrural transposition was accomplished are grouped in 
the first 10 shown. Other techniques are grouped in 11-17 as discussed 
under the section “Results.” 


has been eliminated in all cases except Nos. 4 and 8. In Case 4 
the footplate was somewhat thick, even though it appeared 
somewhat bluish. This was one of the early cases, and sub- 
sequent experience would indicate that the amount of frag- 
mentation accomplished was inadequate. If the improved level 
of hearing is not maintained, the operation can be revised, 
and the degree of fragmentation increased. 


In the process of fragmenting the footplate, it is impossible, 
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with the present technique, to avoid creating a small de- 
hiscence in addition to the minute punctures. What influence 
this may have on the permanency of fragment mobility re- 
mains to be determined. In reporting on their histological 
examination of a case of otosclerosis 15 months after stapes- 
mobilization operation, Altman and Basek* report as follows: 


“The tear in the endosteum healed completely, and the de- 
fect in the footplate was filled with a layer of connective 
tissue. There is very little reaction and definitely no bony 
callus formation around the broken pieces of the footplate, 
and callus formation is also absent in the fractures through 
both stapedial crura. The latter consist of skein-like bone. 


“The absence of labyrinthine reactive changes, particularly 
the absence of connective tissue proliferation around the bone 
chip sticking into the lumen of the vestibule, is noteworthy. 
It is, in all probability, the result of the prevention of a post- 
operative infection by tetracycline.” 


In view of this observation, the possibility that some de- 
hiscence could increase the probability of permanency of 
mobility must be considered. 


In Case 10 I purposely created a footplate opening in the 
area of fragmentation, and placed the transposed crus over 
this opening and packed gelfoam around the crus (see Fig. 7). 
There was considerable postoperative tinnitus, and the hearing 
test four days after surgery showed less air conduction im- 
provement than has been observed in most of the other cases; 
in addition, there was a slight depression of bone conduction 
acuity for the higher frequencies. 


The permanency of the results obtained by the monocrural 
transposition technique must await the passage of time. Case 
1 has maintained a 20 db level at three months after surgery. 
Case 2 has a 15 db level at two months. The remaining cases 
have had only six weeks’ or less follow-up at the time of 
writing. 

In Cases 11 and 12 the nature of the pathology was such 
that the longest crus obtainable did not reach the footplate; 
in fact, in each instance only half a crus-length was available. 
A small piece of meatal bone was inserted between the end 
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of the crus and the footplate. Whether this bony insert will 
stimulate osteogenesis and refixation cannot be stated at 
present. Possibly a small piece of conchal cartilage would be 
preferable to bridge the gap. In Case 11 the functional result 
was satisfactory, but in Case 12 it was not. 


I plan to revise Case 12, remove the remains of the stapes 
and create a new “stapes” out of conchal cartilage. It should 
be possible to cut such a structure under 16X magnification. 
A small hole near one end perpendicular to the long axis of 
the new stapes would permit it to be pushed onto the incus. 
This would prevent penetration of the “fabricated stapes” 
into the perilymphatic space of the vestibule. It is my feeling 
that, in instances where a crural transposition cannot be 
accomplished for technical reasons, autogenous tissues should, 
if possible, be used to establish functional ossicular continuity. 
The alternative to this is to use an insert such as tantalum or 
polyethylene. 


In Cases 13 and 17 the entire stapes was easily mobilized, 
and the crura were not cut. In Case 14 there was considerable 
otosclerotic infiltration of the footplate and only minimal 
mobility was obtained. In Case 15 a monocrural transposition 
was planned, but an attempt to loosen the posterior crus from 
the footplate by prying behind the crus caused a fracture of 
this crus in its mid-portion. This made transposition im- 
possible, and a Fowler type of operation was carried out. It 
was not possible to overcome fully the impedance to good 
mobility. In Case 16 a fair degree of preoperative ossicular 
function was present before surgery, and it was not deemed 
justifiable to use the crural transposition technique. 


DISCUSSION. 


When the entire stapes footplate cannot be easily mobilized, 
the ideal technique would seem to be one which would bypass 
the otosclerotic lesion and yet maintain some type of ossicular 
functional continuity with a mobile section of the footplate, 
without penetrating or disturbing to an appreciable degree the 
contents of the vestibule of the labyrinth. Fowler’s technique 
was the first to be directed toward this objective; however, 
even in seemingly suitable situations, the area of the posterior 
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crus may be fixed, even though there is no gross evidence of 
otosclerotic fixation at this point on inspection. 


In the technique described by Schuknecht, the central thin 
area of the footplate is fragmented, the stapes crura are re- 
moved and functional continuity established by the insertion 
of a fine tantalum wire between the incus and the fragmented 
footplate. Disturbance of the vestibular contents here is 
minimal, but the theoretical objection to the introduction of a 
foreign substance has been raised; however, as far as is 
known, tantalum is well tolerated in all tissues. 


Shea has evolved a technique in which he removes a large 
segment of, or the entire footplate and both crura. He seals 
the oval window with a vein graft, and inserts a polyethylene 
tube between the incus and the invaginated vein graft. This 
obviously creates considerable disturbance of the vestibular 
contents. Long range tolerance of polyethylene exposed in 
the tympanic cavity in this manner remains to be determined. 
Wullstein has stated that, in his experience, plastic prostheses 
used in tympanoplasty surgery are eventually rejected by the 
tissues; however, the plastic material he used was not poly- 
ethylene. 


The stapedioplasty technique described by the author em- 
ploys the footplate fragmentation principle of Schuknecht, 
but instead of using a foreign substance for restoring func- 
tional continuity, utilizes precise crurotomy and monocrural 
transposition for re-establishing ossicular continuity. Hear- 
ing improvements obtained by this technique in a small series 
of cases have surpassed results obtained by previous methods 
in the author’s experience. 


An improvement in the means for fragmenting the foot- 
plate is needed. Further refinement of instrumentation is 
possible. If the mucous membrane on the footplate could be 
elevated before fragmentation is started, then the membrane 
could be rolled back on completion of the fragmentation and 
serve to seal the perilymph space. This might also lessen the 
tendency toward scar tissue formation around the footplate 
fragments. A microscopic knife and elevator are being de- 
veloped for this purpose. An incision through the mucous 
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membrane between the crural sites with elevation away from 
this line should encounter very little bleeding. 


Whether gelfoam is the best material to pack around the 
transposed crus is to be considered. Small pieces of tympanic 
mucosa from the promontory could be considered for this 
purpose. If the transposed crus maintains its new position, 
no packing at all may be needed. 


If there is eventually any tendency toward refixation of 
the footplate fragments, creating a larger dehiscence and 
covering this opening before transposing the crus should be 
considered (see Fig. 7). A small piece of thin perichondrium 
could be easily obtained for this purpose and placed under 
the mucous membrane flap. A vein graft as used by Shea 
could be similarly utilized; however, obtaining a vein graft 
adds to the complexity of the operation. 


It should be pointed out that if crural transposition is used 
as a salvage procedure after inadvertent fracture at points 
other than those indicated in the section on technique, then 
optimum results cannot be anticipated. If, after initial in- 
spection of the stapes, monocrural transposition seems to be 
indicated as previously discussed, then the technique described 
can be carried out precisely, and a high degree of predictability 
of hearing improvement should be possible. 


SUMMARY. 


1. A new technique for stapes surgery in clinical otosclerosis 
is described. It incorporates the following features: 


a. The new conduction pathway bypasses the otosclerotic 
lesion. 


b. Re-establishes functional ossicular continuity by mono- 
crural transposition. 


2. The hearing improvement to be anticipated seems to be 
highly predictable in properly selected cases as determined 
by initial inspection and palpation of the stapes at the time 
of surgery. 
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PAN-PACIFIC SURGICAL ASSOCIATION. 


The Eighth Congress of the Pan-Pacific Surgical Associa- 
tion will be held in Honolulu, Hawaii, September 28 through 
October 5, in 1960. 


All members of the profession are cordially invited to at- 
tend and are urged to make arrangements as soon as possible 
if they wish to be assured of adequate facilities. 


An outstanding scientific program by leading surgeons 
promises to be of interest to all doctors. Nine surgical 
specialty sections are held simultaneously. 


Further information and brochures may be obtained by 
writing to Dr. F. J. Pinkerton, Director General of the Pan- 
Pacific Surgical Association, Suite 230, Alexander Young 
Building, Honolulu 13, Hawaii. 








THE BIOCENOLOGIC APPROACH TO BLACK HAIRY 
TONGUE WITH NEW CONCEPTS OF ITS 
TREATMENT.* 


Secondary Mycosis Linguae of Pathologic Significance. 


MERRILL LINEBACK, M.D., 
College Park, Ga. 


The present study of nine case reports and analysis of 118 
related cases of “coated” tongue varying from white, patchy 
to yellow-brown, is the culmination of three years considera- 
tion of the problem of the etiology and treatment of black 
hairy tongue, and a search for a unifying concept that would 
explain all of the various manifestations and apparently con- 
flicting ideas about the disease. The author’s own concepts 
have been variously hit-and-miss, until early 1958 when fruit- 
ful crystallization of the parameters appeared in two timely 
articles, one by Winer’ and the other by Makower.? The 
latter is the more valuable of the two, with the discussion of 
biocenosis which, for the present author, contains the unifying 
concept so long sought. Both articles will be considered in 
more detail further on in this paper. Other acute and chronic 
diseases, often involving coating of the tongue, are not related 
to the entity under discussion and will not be considered here. 
These include: leucoplakia, phenol poisoning, scarlatina, acute 
tonsillitis, typhoid fever, typhus, measles, and Vincent’s an- 
gina. First, it would be valuable to mention what has been 
done up to now in the attempt to analyze the entity of black 
hairy tongue. 


HISTORICAL. 


Heidingsfeld* in 1910 was the first to review the literature 
on the subject, and he credits Rayer with the original de- 
scription of the disease in 1835. At this time (1910) the 
etiology was considered of two types: a true hairy tongue 


*Read at the meeting of the Atlanta Eye, Ear, Nose and Throat Society. 


Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication Jan. 19, 1959. 
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that originated as an anomaly of development from embryonic 
life and developed later, possibly confined to definite areas 
of the tongue dorsum, and a false hairy tongue that owed its 
origin to local irritation, infection, tobacco, antisepsis or 
syphilis. In his Case 1, Heidingsfeld described filaments 
projecting from the dorsum of the tongue which could often 
be traced to an origin from papilla-like sites in the stratum 
corneum. These filaments often preserve a feather-like ap- 
pearance. Another characteristic is the formation of ab- 
normal papilla-like bodies, or epithelial nests, which he called 
“epithelial founts.” A more accurate description of the pathol- 
ogy is that of Laskaris and Curtis‘ in 1949, who describe 
filiform papillae which have the superficial appearance of 
hairs. One has only to recall their ectodermal origin. The 
feathery nature of the filaments is important in serving to 
trap micro-organisms, food particles and tobacco stains, much 
as the baleen of the right whale traps crustaceans for its 
nourishment. This aspect will be considered in more detail 
later. 


Pillsbury® in 1956, described the clinical picture as being 
made up of brown to black pseudopapillae confined to the 
posterior half of the tongue dorsum. He considered the 
etiology to be as yet unproven. 


Kleinert® in 1946, thought the etiology was due to excess 
tobacco, and was unable to effect a cure with large doses of 
penicillin. 


Layne and Watson’ in 1941, caused a deficiency of nicotinic 
acid in dogs and developed lesions on the tongue similar to 
black tongue in the human. They also postulated a relation 
of black hairy tongue to human pellagra. 


Weidman‘ in 1928, reviewed the literature and found one 
case associated with diabetes. It is noteworthy that all the 
teeth had been extracted years prior to development of the 
black tongue in this case. 


In a survey of the literature in 1949 Laskaris and Curtis’ 
found a more or less definite floral association in BHT: micro- 
cocci, alpha hemolytic streptococci, gram negative diplococci, 
leptotrichia, monilia, and actinomyces-like organisms, filiform 
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bacilli; the proportion varied with the case. They conclude, 
with serious doubt, that there is a parasitic etiology of the 
condition. Some, or perhaps most, of the bacilli and acino- 
myces-like organisms were found to be lactobacilli; in fact, 
organisms in two out of three cases studied by these authors 
referable to lactobacillus acidophilus were found to be im- 
planted in the hairy tongue filaments. The rather consistent 
presence of aciduric-type organisms indicates they have sup- 
plemented normal tongue flora as a result of increased acidity 
of salivary secretions; their fermentative acidic activities 
insure a continuous chemical irritation, as noted by Swin- 
burne.?° 


MODERN EVIDENCE. 


Winer" describes the filiform papillae as being grouped in 
parallel rows across the tongue and as being most numerous 
of all papillae. The epithelial cells covering these form a 
hollow-shaped cap which normally undergo hyaline degenera- 
tion and are cast off. In pathologic conditions in man they 
develop heavy keratin tips, while in animals they are normally 
so thickly covered with keratin that they add a rasp-like 
appearance or “feel” to the tongue surface. He considers 
the etiology as made up of various bacteria, fungi, antibiotics, 
, mouthwashes, and nicotinic acid deficiency. The pigment is 
definitely not melanin. The BHT contains increased keratin 
with an increased number of monilia. Through excess acidity 
keratin is not shed. Conversely there is excess shedding seen 
in the geographic tongue. This latter is frequently inhibited 
with dilute hydrochloric acidification. As to the pathology, 
he found that oral antibiotics may produce epithelial hyper- 
plasia of the filiform papillae, while parenteral penicillin 
produces a proliferation of the capillary endothelium, an 
eosinophilic infiltration in the perivascular area of the papil- 
lary cutis, and is a pseudokeratosis without hypertrophy of 
the stratum corneum. He also noted that an observed vacuo- 
lation of the upper epithelium in sections of BHT was similar 
to that found in warts. He thereupon used a keratolytic, 
podophyllin locally, and in two weeks was able to control the 
case described in his interesting article. He advocated, in 
addition, oral troches of vitamin A to inhibit recurrence of 
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the keratosis. Montagna’ in 1956, reported on the enzymatic 
hydrolysis by crop juices of ingested keratin in the hawk and 
vulture. This observation will have bearing in the discussion 
later involving biocenosis. 


This brings the discussion up to the present time, and for 
the most part authors who have written on the subject have 
limited their presentations to the tongue alone, forgetting that 
the part is not the whole, and not seeing the tree for the moss, 
as it were. For the fully developed picture of BHT resembles 
nothing so much as a dense growth of moss on a tree trunk. 
What is more important though, is the fact that the patient 
himself is directly concerned about his state of nutrition and 
resistance, for example. Not just one isolated tissue or organ 
is to be considered in BHT, but the entire patient himself. 
The general tendency in medicine today is to treat symptoms 
and overlook the needs, pathology and treatment of the whole 
patient, despite the warnings of advanced medical circles. 
The concept of the whole patient must be extended to his 
family, neighborhood, community, region and finally to the 
nation; yes, and to the world as a unit. Herein lies the pro- 
posed value of the concept of biocenosis as noted by Makower 
in 1958: coming from the Greek, koinos, meaning common or 
that pertaining to the community, population, or public. In 
more specific terms, it means a biologic community or popula- 
tion and the relationships of all members, both macro and 
microscopic. The term is similar to ecology, but this latter 
has a more limited meaning derived from the Greek, oikos, 
house. The term symbiosis, coined by deBary" in 1879, has 
come to mean predominately mutually useful associations, 
and Makower, therefore, uses the term mutualism for these. 
Since micro-organisms play a major part in the syndrome of 
BHT, their relationships as a microbiocenologic population 
on the mucous membrane and epithelium of the upper respira- 
tory and alimentary tract must be considered here. 


He notes three types of such relationships between the 
patient (host) and micro-organisms (guests) as follows (see 
Chart): 1. When the relation between the two results in 
damage to the host, or in disease, it is known as parasitism ; 
2. if it results in tolerance, commensal; and 3. if both derive 
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benefit, mutual. One may verge gradually over a period of 
time into another; when antibiotics or other agents destroy 
the normal flora of the mouth, for instance, there results in 
the low resistance patient, or in the young or very elderly 
debilitated one, the acute infection known as “thrush,” a para- 
sitism. If, in the more resistant individual and in one in a 
relatively good state of nutrition, the antibiotics merely 
destroy the sensitive micro-organisms, leaving the resistant 
ones to develop and eventually “overgrow,” then a tolerance 
is often noted and the commensal relation is seen. One often 
sees cases of “thrush” in children and one or more phases of 
BHT or other evidence of moniliasis, such as vaginitis or 


CHART I. 
- Host (Patient) Geutis 
Mutualists Commensals Parasites 
(Both Benefit) (Tolerance) (Harmful) 


ss Guests (Micro-organisms) ar 








Adapted from Makower,? 1958. 


external otitis, in the adults of the family group. Frequently 
seen is external otitis with a concomitant fungus of the tongue 
in the same individual. 


Many patients have given the history of antibiotics several 
years prior to having the BHT or milder modifications thereof 
uncovered during routine mouth and throat examinations, 
and they have, until then, been unaware they had a tongue 
lesion. Upon careful questioning they nearly always admit 
having a fetid breath or a “bad” taste in the mouth. Such 
lesions again are frequently noted by patients themselves, 
and only after careful recollection can they remember ever 
having had prior antibiotics. Only the most hardy of patients 
have no symptoms with their BHT; the usual finding is that 
mild to more serious pathology and localizing symptoms are 
presented. The number of invading organisms, or rather the 
number of resistant ones, which seem to be on the increase 
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with abuse of antibiotics, the immunity state and the nutri- 
tional balance of the individual determines the degree of in- 
volvement of the epitheliums mentioned above. 


Sometimes fatal extensions, from pulmonary mycoses to 
the meninges and encephalon itself, are known to have oc- 
curred.'® These variations (see bacteriology) determine the 
color of the tongue, whether white and patchy, or more dif- 
fusely yellow-brown to the diagnostic mossy BHT. Along 
with this lingual picture patches of keratotic vegetations have 
been found in the pyriform sinuses and even in the naso- 
pharynx. BHT is not usually found associated with debilitat- 
ing disease, such as diabetes or cancer. Antibiotics are the 
major causes of the syndrome, because of the injudicious use 
and abuse of their known usefulness; in fact, antibiotics 
themselves may be considered the product of a microbiocenotic 
relationship, that of antagonistic activities developed in other 
biocenotic communities, whether in the culture vat or in the 
human body.’*"* One might, therefore, extrapolate backwards 
in time and speculate from Uri’s finding that skin and hair 
fungi are able to produce antibiotics, that the etiology of BHT 
had a basis from the beginning of its description in 1835 
(Rayer) in antibiotic activity, long before even the discoveries 
of Flemming. In a word, BHT nowadays may be considered a 
truly “iatrogenic” disease. Finland'* notes that large doses 
of tetracyclines may also give rise to sore tongue or black 
tongue, cheilosis and rectal irritation in some patients. 


The possibility of mutations in microbes as a result of ac- 
quiring resistance to antibiotics is a question only further 
research can elucidate. Mutation as a result of “fallout” 
from atomic and nuclear weapons testing is a definite pos- 
sibility. 


The public health aspects of antibiotic abuse are illustrated 
by the A.M.A. Committee on Medicolegal Problems,*® which 
reviewed a report in Veterinary Medicine, which states that 
about 6 per cent to 12 per cent of milk reaching the consumer 
contains penicillin ranging from 2 to 80 units per glass. 
Many of my patients give a history of copious milk consump- 
tion, and not a few at one time or another during the winter 
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months have reported that their milk had a bitter or “off” 
taste. 


Many patients volunteered the information that emotional 
strains or nervousness seemed to cause more “acidity” in the 
mouth and upper gastrointestinal tract. The psychoneurotic 
factors as one of many causes of BHT are interesting, but 
not conclusive. 


METHODS OF TREATMENT AND MATERIALS. 


Color Photography—In the present study only the more 
obvious BHT patients had their tongues photographed before 
and after treatment. One case of submandibular abscess, an 
extension from BHT, is presented in the color insert to this 
paper, and three photomicrographs of biopsy sections from the 
tongue. 


Mechanical and Chemical—At first the usual monilicides, 
such as gentian violet or crystal violet, were tried as topical 
applications on the tongue, and then as a 1:100,000 mouth 
wash or gargle. In the acute “thrush” phase this would be 
relatively effective when Nystatin® was used concurrently; 
but at the time of application to a yellow-brown or black 
tongue, it was noted that very seldom did it penetrate below 

; the protective mucoid blanket, and as a result the condition 
persisted. Mechanical scraping with a spoon-type curette 
was next tried with more success in directly reaching the 
tongue surface; next, a ball of gauze held with a Kelly forceps 
seemed to aid in removal of the slick blanket of mucus, but 
with all this mechanical effort the average time needed to 
clear up the surface of the tongue to a normal reaction and 
appearance was about two months, varying from two weeks 
to almost two years in one case. Often the condition would 
reappear, usually after a round or two of penicillin or other 
antibiotics. That the pioneer spirit is not yet dead is evi- 
denced by the acumen of one patient in using the old corn cob 
to scrub the dorsum of the tongue, and when that began to 
hurt he switched to “sheeting” or burlap in six inch squares. 
This would peel the coating and “hairs” off like the layers 
of an onion. Lastly, the best effect could be obtained by a 
No. 10 blade held in the Kelly forceps and shaved or scraped 
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across the tongue. Persistence in cleaning is a definite re- 
quirement for success, both for the physician and patient. 
The latter was often instructed to use gauze 4x4s as an aid 
at home. 


After the association of acidophilic bacteria and fungi was 
noted, strips of pH paper, known as pHydrion strips, and ob- 
tained from Micro Essential Laboratories, Brooklyn 10, New 
York, with a range of 4-9, were used on the tongue when 
the patient was first seen, and during the phase of treatment. 
The environment was definitely acid, pH 5 or 6; while normal 
controls were found to be consistently alkaline or neutral. 
During treatment with pancreatic enzyme therapy the re- 
action was also alkaline. It is interesting that confirmation 
of this pH factor as influencing the presence or absence of 
fungi was found in a recent communication by Yannoulis in 
1957.*° He was interested in the pH found in laryngeal papi- 
lomatosis and found Monilia most frequently with an acid pH. 
The lower the pH the more resistant was the fungal condition 
to treatment. The present writer has noted a tendency to 
this resistance of the lingual cenosis to treatment with low 
pH, but no definite conclusions can be reached at this time. 


Among the various chemicals used in the many attempts to 
clear up lingual coating were: 3 per cent gentian violet, 
Larylgan,® Desenex,® Decapryn,® tincture of myrrh, and 
Cetylcide® in a 1:4 dilution with water. 


More recently the alkaline mouthwash Cepacol® has been 
tried with good results in keeping the reaction in the mouth 
at a more favorable pH. It is also helpful in combatting the 
bitter, musky taste of the pancreatin powder. Plain baking 
soda has also been advocated as adjunct in brushing the teeth 
and dorsum of the tongue and keeping the reaction at an 
alkaline pH. 


Bacteriology—The mouth, according to one observer, is the 
“dirtiest orifice of the human body.” The contrast to the 
relative case with which monilia may be isolated from the 
vagina, the abundance and variety of resistant organisms in 
the oral epithelium makes isolation of the offending fungus 
relatively more difficult. Fungi are omnipresent here and 
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appear often in normal mouth cultures, but it is in the patho- 
genic states induced by antibiotics that they assume medical 
importance. 


From the evidence to be presented in the case reports, the 
previous association of Candida and other fungi as well is 
accepted, but emphasis is on the secondary and parasitic 
nature of the infection. The baleen nature of the keratinized 
filaments is again recalled; however, in three of the nine 
proven cases of BHT Geotrichum was isolated. This fungus 
has a clinical picture, orally, almost identical with the oral 
lesions of Candida; in fact, culturing is the only way to dif- 
ferentiate between the two, as the treatment so far advocated 
has been very different for each.** This is contrary to a recent 
editorial comment which stated: “. .. it is quite evident that 
secondary infections due to fungi (particularly the monilia) 
are infrequent and do not constitute a serious problem with 
antibiotic therapy.’’** By using the Hyland Laboratories blood 
agar and Sabouraud’s dextrose agar in the plastic plates or 
petri dishes, :the following micro-organisms were isolated: 
diphtheroids, aerobic gram positive spore-forming bacilli, 
Aero-bacter-Klebsiellas, alpha streptococci, flavo-bacteria, 
Cladosporium sp., Verticillium sp., Penicillium sp., Rhodoto- 
rula sp., gram negative cocci and diplococci resembling pig- 
} mented Neisseria sp., Candida sp. not albicans, Candida albi- 
cuns, and Geotrichum. Much of the color, therefore, could 
come from the various color formers here mentioned, in addi- 
tion to decaying food particles, tobacco stains and other food 
colors, e.g., licorice, blackberries, nuts, paregoric and iron 
compounds. 


In order to be certain that, in taking cultures from patients, 
room contaminants were not grown and identified as coming 
from the tongue, several blood agar and Sabouraud’s plates 
were exposed for 24 hours in the main treatment rooms, then 
placed in the incubator. All fungi grown were identified as 
non-pathogenic non-spore formers. Cultures were, at the same 
time, taken from normal appearing mouths and tongues, but 
no fungi were grown. An occasional yeast, not Candida, was 
isolated, as were normal mouth organisms. 


Pathology—The Martin core hand drill was used to obtain 







































LINEBACK: BLACK HAIRY TONGUE. 1203 


the specimens. Where possible stains for fungi were done in 
addition to the routine H&E procedure. One pathologist 
agreed with the diagnosis of BHT; the other deemed from 
the microscopic picture for simplicity’s sake and consistency, 
that the specimen was a squamous papilloma. Chronic in- 
flammation was present in both; in Case 7, the rete pegs 
were more irregular in their configuration. In the photo- 
micrographs in the insert, the hyperkeratotic “caps” are easily 
seen, in spite of their somewhat tangential sectioning during 
processing. The “baleen” nature is seen to be due to the 
unshed keratinized filaments. The capture of these processes 
of debris and bacterial-fungal colonies is illustrated. This 
fundamental picture is no different than that found in the 
Pillsbury textbook and the “Atlas” of Arthur C. Allen. The 
biopsy site is generally in the midline of the posterior half of 
the tongue and anterior to the circumvallate papillae as the 
tip and edge or border of the tongue is not involved in this 
biocenosis. 


Enzymes and Supportive Therapy—tThe pancreatin used in 
this study is the whole pancreas which had been defatted, 
completely dehydrated, and then powdered. It is about six 
times the U. S. P. or N. F. potency. When the patient was 
first seen and found to have one of the “coats” of the BHT 
syndrome, a pH determination was made; and usually the 
reaction was found on the acid side of the pH scale. A BA 
plate and Sabouraud plate were then planted with tongue 
scrapings. Next, the tongue was generously powdered with 
pancreatin which was allowed to remain on the tongue from 
five to fifteen minutes, the patient being instructed not to 
swallow while the powder is in the mouth. After spitting 
out the accumulated saliva, the affected area of the tongue 
was then shaved or scraped with the No. 10 blade held firmly 
with a Kelly curved forceps. It was found that the pancreatin 
had softened, and dissolved the mucoid blanket and filiform 
papillae involved. Lastly, the tongue was generously swabbed 
with a crystal violet aqueous solution; the patient was in- 
structed how to clean his tongue at home and warned not to 
use the stain over five days at a time without resting several 
days to prevent reactions. Vigorous brushing of the dorsum 
of the tongue as often as practicable was advised. 
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Several patients volunteered the information that the taste 
of pancreatic powder, while not too pleasant and of a strong 
“musky” scent, was nevertheless much more palatable than 
Nystatin.® 


CASE REPORTS. 


1. Mr. R.G.B. was a 45-year-old carpenter, who sustained a basal skull 
fracture without loss of consciousness when he fell backwards from a 
six-foot ladder. While being treated in the hospital for a fracture 
through the right temporal bone involving the bony external canal, he 
developed BHT from extensive penicillin prophylaxis. A multitude of 
various products were tried, starting with gentian violet locally, and 
almost daily scraping with the large ethmoid curette. At times, in 
despair, he would consult with another physician, who prescribed anti- 
biotic troches, which made the condition worse. He noted that after 
eating frozen chicken the condition which had almost cleared, would 
again become as extensive as formerly (see Fig. 1). A foul odor and 


taste was noted by the patient. The pH of the tongue was 5. 


Several cultures of the tongue scrapings were necessary to isolate 
yeasts and fungi: Cladosporium and Verticillium, which at first was 
thought to be Geotrichum. Quite by chance he recently had several in- 
fected teeth removed by his dentist, and gum treatment for the remaining - 
the BHT persisted. Then on the advice of his dentist as a tartar control 
measure, he started using a proprietary tooth powder containing papain, 
and in one week the tongue lesion had disappeared. When he did not 
use the powder the coating returned, so he was put on Pancreatin powder 
charts three times a day and instructed to brush the tongue vigorously 
after 15 minutes. Since then the pH has remained neutral or slightly 
alkaline and the tongue remains clean (see Fig. 2). He also was placed 
on Entozyme® tablets t.i.d., Allbee with C® capsules p.c., and remains 
free of coating at the present writing. 


2. Mr. R.T., a 76-year-old retired farmer, was routinely examined for 
epistaxis and found to have Rendu-Osler’s disease. In addition the tongue 
was “mossy” (see Fig. 3), and he recalled after a few minutes having a 
series of penicillin shots for a “cold” about two years previously, but 
stated that he was in no discomfort. He refused biopsy and treatment 
but did permit culture of tongue scrapings. This grew out no fungi, but 
did reveal numerous yeasts, not Candida, micrococci, alpha-streptococci, 
diphtheroids and unidentified pigmented gram positive rods. 


3. Mrs. P.C. was a 48-year-old accident-prone housewife with numerous 
complaints, who had received the gamut of antibiotics and sulfas for 
various auto accidents and a recent accidental bullet wound of the fore- 
head. The missile grazed the skin and bone while she was cleaning a .22 
caliber pistol. When she came in complaining of a sore throat, and 
wanting more penicillin for control, examination of the tongue revealed 
BHT (see Fig. 4). Cultures of the tongue showed non-hemolytic strepto- 
cocci and diphtheroids. There were a variety of fungi present: Clado- 
sporium, yeast, not Candida, and one colony of Aspergillus. She has done 
well on pancreatin and supportive vitamins. The tongue remains free 
of coating. 


}. Mr. R.T., a 45-year-old chicken farmer from North Georgia was the 
most interesting and conscientious of all the patients. He recalled having 
a series of penicillin shots for a cold approximately four years prior to 
examination (see Fig. 5). During the interim he carried out his usual 
duties with his chicken farm, which involved dumping 500 Ibs. of an 














Fig. 1. The tongue of case 1. 
which had persisted for two 
and one-half years showing 
BHT. 





Fig. 4. Aspergillus was one 
of several fungi isolated in 
Case 3. 









Fig. 2. Same tongue as in 
Fig. 1 showing result ofter 
one week of pancreatin 
powder and vigorous scrub- 
bing with toothbrush. 


> 
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Fig. 5. Tongue of Case 4. 
from which Geotrichum wos 
isolated. 











Fig. 3. Tongue of Case 2 
showing the “mossy” ap- 


peocronce. 


/ 


Fig. 60. Biopsy section of 
Case 4. (low power) show- 
ing clumps of bacteria and 
debris. Filiform hyperkero- 
tosis is well illustrated 


Fig. 6b. Higher power of section of hyperkero- 
totic epithelium. The accumulation of debris in 
the crypts favors growth of resistant organisms 
and the various fungi; these cannot be reached 
by ordinary solutions, but pancreatin being o 
keratolytic, enables various surface tension 
lowering agents to reach the source of the bio- 
cenologic growth. 


Fig. 7. Tongue of Case -5. 


Geotrichum isolated from 


scrapings. Black ‘‘hairs’’ are 
in mid line posteriorly 


Fig. 10. Same Case 7 show- 
ing left submandibular swell- 
ing in addition to fatty tissue 
normally present in this 
obese individual. 






- 


Fig. 8. The yellow-brown of 
case 6. Geotrichum was iso- 
lated. 





Fig. 11. Biopsy of tongue in 
Case 7, (oil immersion) 
showing clusters of small 
bodies which could not be 
distinguished from certain 
fungi. Her ‘coating’ had 
disappeared in ten days. 





Fig. 9. BHT that had persist- 
ed in Case 7 for at least 
six months. She was unable 
to protrude the tongue any 
farther, (See Fig. 10.) 





Fig. 12 BHT of Case 8.A 
yeast and a Cladosporium 
sp. was isolated from tongue 
scrapings. The uveitis did 
not clear up until the tongue 
lesion was under control 


Fig. 13. Case 9. This was the most markedly 
black tongue of the series. A Candida sp. not 
albicans was isolated from the scrapings. He 
refused treatment and biopsy. 
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antibiotic feed at suitable intervals into the feeding troughs. Each time 
he would be engulfed in a cloud of feed dust and antibiotic powder. It 
is presumed that this was the cause of his BHT, constant daily exposure 
to small quantities of tetracycline and other antibiotics. Instead of buying 
an expensive tongue scraper at the local surgical house, he hit on the 
idea of using the old fashioned corn cob. This proved most helpful in 
cleaning the dorsum of the tongue, and when it became too raw, he 
switched to burlap or “sheeting” cut into 6-inch squares. This would 
enable him to peel the coating off like the layers of an onion. This pro- 
cedure would fairly well control the lesion, but when, within the past 
month, pancreatin powder was advocated, his tongue cleared within one 
week. Cultures of the tongue showed Geotrichum. He consented to a 
biopsy of the tongue (see Fig. 6). 


5. Mr. W.B., a 77-year-old business man, came in with a “bad cold” of 
many months’ duration. Examination revealed an allergic rhinitis and 
BHT see Fig. 7). He gave a history of antibiotics eight months prior 
for the beginning of this “cold.” Tongue cultures revealed Geotrichum. 
He has cleared up within ten days of supportive vitamins, Allbee with C,@ 
Entozyme,® and Dimetane,® for control of his rhinitis. He denied prior 
history of hay-fever, and nasal smear showed up over 50 per cent eosino 
philes. 


6. Mr. B.A., a 24-year-old druggist, had received a series of antibiotics 
for an acute upper respiratory infection about six months prior to ex 
amination. During the ensuing months he noted a foul taste in his 
mouth and a constant “nagging” ache in his throat. The tongue was 
coated (see Fig. 8), and in less than a week, treatment with pancreatin 
powder t.i.d. on the tongue for 15 minutes, the lesion was gone and the 
tongue was normal. Geotrichum was isolated in cultures. Reaction of 
the mouth saliva was pH 5 prior to therapy, and when the tongue had 
returned to normal, reaction was neutral. He remains well with suppor- 
tive B complex vitamins and occasional use of pancreatin powder. 


7. Mrs. M.P., a 34-year-old nursemaid, began noting an intermittent left 
submaxillary swelling following eating, and a very “bad taste” to her 
mouth. She consulted several physicians, who prescribed various anti- 
biotics, but with no alleviation of her complaints. When she was seen in 
the office on August 8, 1958, she had a hard tender mass in the sub 
mental region and point tenderness in and around the left submaxillary 
gland (see Figs. 9, 10). The tongue was definitely BHT. There was 
marked trismus, odyn- and dysphagia. The sublingual swelling limited 
her speech, and nourishment was chiefly liquids. Oral temperature was 
102° F. She was accordingly admitted to the hospital with a tentative 
diagnosis of Vincent’s angina secondary to abscess of the left submaxillary 
gland and BHT. Smear from the mouth did not reveal any fuso-spiroch- 
etal organisms and culture eventually grew out a hemolytic staphylo- 
coccus aureus. No fungi were noted. A biopsy was advised and agreed 
to (see Fig. 11). She was given daily I.M. one gram of Kanamycin for 
six days, and hourly hot saline irrigations sublingually and externally to 
the submandibular region. On the sixth hospital day the left submaxillary 
duct was catheterized after oral and external X-rays failed to show a 
salivary stone, and 0.3 cc. of iodized oil injected into Wharton's duct. 
The X-rays revealed a normal sialogram without any dilatation of the 
smaller ducts in the gland itself. X-rays of her teeth were negative. The 
tissue surrounding the duct was thickened and eventually with all her 
treatment the abscess opened just below the papilla of the orifice, and dis- 
charged about a cupful of foul-tasting pus. The best interpretation of the 
facts seems to be that the left submaxillary gland was not involved, but 
the surrounding lingual tissue was secondarily involved from the infesta- 
tion of her tongue. The pH during the period of BHT was 5; after insti- 
tuting pancreatin powder method and vigorous brushing of the tongue and 
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scraping with the No. 10 blade, pH was neutral, and since recovery of 
normal tongue appearance, pH has remained neutral. 

8. Mr. E.D.L., a 54-year-old street sweeper was seen the fourth day after 
a severe injury to the left eye, caused by a tree branch being deflected by 
the windshield of the sweeper striking a deep gash in the cornea. He had 
been treated by another physician for the previous four days with anti- 
biotics but no mydriatics. A widespread ulceration of his cornea was 
found, associated with a traumatic iritis. Aerobacter sp. sensitive only to 
chloramphenicol was cultured from the ulcer. He was responding poorly 
to standard treatment and was hospitalized for I.V. typhoid therapy. 
During this admission it was discovered that he had BHT (see Fig. 12), 
which grew out a yeast and a Cladosperium sp. Pancreatic powder 
therapy was then instituted and his vitamin intake increased. It was 
noted that his ocular disease did not improve until the tongue lesion was 
under control. 

9. Mr. M.L.P., an 81-year-old semi-invalid with “back trouble,” was seen 
because of deafness and tinnitus. He gave a history of having chewed 
tobacco for almost “all my life.” About two years ago he had received 
a series of penicillin and “mycin” injections for a “cold.” For a long 
period prior to examination he noted a “bad taste” in his mouth. The 
tongue presented the appearance (see Fig. 13) dorsally of caracul, or 
black lamb’s wool, from the foramen caecum to the tip; the appearance 
more like that of a two-toned automobile, being black on top and pink 
along the sides. The pH was 5 and cultures revealed Candida sp. but not 
Albicans. He refused biopsy and only reluctantly accepted an alkalinizing 
regime for his tongue lesion. 


DISCUSSION AND ANALYSIS OF 127 CASES OF “COATED TONGUE.” 


Every one of the cases could give the history at some time 
or another, varying from four years to the past few weeks, 
of having had one or several of the antibiotics, including most 
frequently the broad spectrums prior to examination. Many 
patients who complained bitterly of a mild sore throat or a 
constant ache best located in the hypopharynx, came into the 
office requesting “just a shot of penicillin” to clear up the 
symptoms. Needless to say, very few even got the antibiotic 
most sensitive to the actual infecting organism on the tongue, 
and then only when a serious complication such as submandi- 
bular abscess or laryngeal edema ensued. 


Though only nine cases could be ascribed to BHT, there 
were 42 which could be classified as light yellow to brown, 
and 76 that were white. The BHT people had very few com- 
plaints, but when they did, the extensions were more severe 
than in the other groups. These extensions or concomitant 
disease manifestations were present in five cases out of the 
127. One had an accompanying sub-lingual abscess not in- 
volving the teeth or sub-maxillary gland; one had acute 
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edema of the right arytenoid almost completely closing the 
glottis and responding well to ACTH and Medrol®; a third 
had bilateral vocal cord edema with hoarseness as a result of 
the constant clearing of the throat initiated by the presence 
of the cenosis at the base of the tongue and a feeling of a 
“lump in the throat”; a fourth (see Case 8) had a severe 
corneal ulcer, from which Aerobacter sensitive only to chloro- 
mycetin was isolated, and a uveitis which responded to the 
usual heroic measures only after his BHT was under control; 
and the fifth had a mild uveitis responding to typhoid therapy 
and mydriasis only after his lingual cenosis was cleaned up. 


Practically all patients had one or more manifestations of 
allergy involving the nose, throat or conjunctivae. They are 
apparently allergic to their own organisms. The white tongues 
most frequently had a yeast, not Candida, and many of the 
yellow-brown ones grew out one or more flavo-organisms, and 
usually just one significantly resistant organism. Smears 
were taken in all patients, and not one had Vincent’s fuso- 
spirochetal organisms present. When a purulent sinusitis 
appeared in several cases, it was treated with aeration and 
drainage and the appropriate antibiotic, while covering the 
patient with vitamins and anti-fungal agents. Even then 
these developed more of coating to the tongue which did not 
clear up until the antibiotic was discontinued. 


In addition to the allergic rhinitis symptoms that practically 
all patients manifested, other E.N.T. complaints involved ex- 
ternal otitis, from which monilia and other resistant organisms 
were cultured in 15 cases. Referred pain either to the back 
of the neck, referred to the ear or anteriorly toward the 
thyroid region, was noted in 34 patients. 


Concomitant symptoms in other parts of the body ranged 
from vaginitis in nine women, pruritus ani and cystitis of 
equal incidence in each sex; 23 males and 25 females. Other 
diseases included diabetes in two cases; either uveitis or 
corneal ulcer, or both, in two cases; duodenal ulcer, submandi- 
bular abscess, and laryngeal (arytenoid) edema, glottic trauma 
resulting in vocal cord edema and hoarseness, one each. 


- 


In the 127 cases reviewed there were about 5 per cent 
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failures in response to treatment. Those cases in which the 
initial pH was found to be 5, tended to require a longer period 
for resolution of the lingual cenosis than those in which the 
pH was 6 or greater. Those that failed to clear up were those 
who did not conscientiously follow the regime outlined for 
them, or those who in spite of warnings persisted in obtain- 
ing “shots” of antibiotics for minor upper respiratory in- 
fections. It is to be emphasized again that persistence both 
on the part of the physician as well as that of the patient is 
necessary in order to obtain completely satisfying results. 


SUM MARY. 


Black hairy tongue is not an isolated disease involving the 
tongue alone; it is actually a syndrome of the head and neck, 
with occasional manifestations in the genito-urinary, gastro- 
intestinal, central nervous system, and with often serious 
local extensions. The various stages in its development can 
be unified by the concepts both of micro- and macro-biocenosis. 
The heretofore multiple compartments into which the “coated” 
tongues were divided, frequently caused hair tearing exaspera- 
tion so that the physician often found himself treating a 
concept rather than the disease or the patient, can now 
largely be discarded. Rational treatment and management 
can be based on physiologic and cenologic principles which 
greatly simplify the matter. Involved in the syndrome of 
BHT are: 


1. It is practically always initiated by the antibiotics which 
suppress sensitive micro-organisms, allowing the various re- 
sistant bacilli, cocci, and fungi to develop their own micro- 
biocenologic relations in the feathery filimentary papillae of 
the tongue dorsum. The tip and sides of the tongue are not 
involved. This parasitism is secondary and not primary; 
nevertheless, it causes more or less distress to the patient, 
depending on his resistance and the state of his immunity. 
The titer of these last two factors determines its manifesta- 
tions; whether “thrush” in those with weak constitutions, 
or a “coated” tongue that varies from white, through yellow- 
brown, to black hairy or “mossy” tongue in those of stronger 
resistance. The oral acidity probably determined by aciduric 
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micro-organisms tends to perpetuate this state of cenosis by 
preventing the normal attrition of the keratinized filiform 
papillae. The- organisms aid in this by forming a mucous 
blanket, which prevents medication from reaching the source 
of infection. To maintain the nutritional status of the in- 
dividual, B complex with vitamin C and sometimes large doses 
of oral vitamin A are essential. 


2. Allergic reactions to one’s own micro-organisms located 
on the tongue. These vary from mild nasal stuffiness to the 
full-blown typical allergic rhinitis, and even purulent sinusitis 
in patients who have never before experienced “hay fever.” 
The conjunctivae and lids may also be involved, as can the 
external auditory canals. Frequently there is a moniliasis of 
the external canal concomitant with the same type of infesta- 
tion of the tongue. Many patients complain of a “dry” throat, 
or an irritation of the throat at the level of the cenosis, with 
a constant desire to clear the throat. Parabromdylamine 
maleate has been found far superior to any other antihista- 
mine in treating these complaints. The corticosteroids, while 
effective in controlling the allergic state, also favor spread of 
fungi. 


3. The concept of a parasitic cenosis is sustained, but em- 
phasis must be on its secondary nature. A multitude of re- 
sistant organisms can be found, both as to variety as well as 
to quantitative numbers, but more significantly in three cases 
Geotrichum has been isolated. Its clinical similarity to Can- 
dida is noted, and only by cultural studies can it be differenti- 
ated. This is important because treatment of the two is 
different; iodides for the former, gentian violet for the latter. 
Out of the series of 127 cases, Candida albicans was isolated 
from the tongue in only two cases. 


,. Although all 127 cases studied gave a history of anti- 
biotics at some time during their period of symptoms prior 
to diagnosis, not one case was found associated with malig- 
nancy, and only two had diabetes. One case acquired a 
duodenal ulcer while awaiting the outcome of his compensa- 
tion case. One case was presented with associated submandi- 
bular abscess by a resistant staphylococcus. An autogenous 
vaccine was considered, but with rapid recovery of the pa- 
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tient was not advised. Another case was noted with acute 
laryngeal edema involving the arytenoid on the right; a 
yeast, not Candida, and Aerobacter was isolated from his 
tongue. One case had bilateral vocal cord edema from con- 
stantly clearing her throat. The cenosis at the base of the 
tongue gave her the sensation of a “lump” or something that 
would neither go up nor down. Two other cases had an as- 
sociated eye involvement which did not begin to heal until 
their tongue lesions had cleared. Most of the individuals noted 
a fetid or “bad” taste in the mouth. They came in complain- 
ing most frequently of a sore throat, and not a few wanted 
more penicillin. Many of the women complained of aches and 
sharp pains radiating to the back of the neck and down an- 
teriorly toward the thyroid area. Apparently all of the pa- 
tients had a lowered resistance to a recent infection, bacterial 
as well as viral, and most had received one or more “shots” 
of penicillin. Not a few had pruritus, and some women stated 
that they had a prolonged course of treatment for vaginitis 
during the time of their “coated” tongue. The public health 
aspects of this problem will become more important in the 
future, as more of our population are exposed to “hidden anti- 
biotics” in our food, and particularly milk products; these 
factors probably account for many of the cases presented here, 
and may lead directly to a recurrence of the BHT when the 
patient is exposed to even minute amounts of penicillin, for 
example, in milk. 


To break the protective blanket laid down by the resistant 
organisms, mechanical scraping with cup or spoon curette 
and other novel instruments has been utilized. Emphasis is 
placed on persistence by both patient and physician. Purified 
pancreatin in powder form, held on the tongue for periods up 
to 15 minutes, has been found most useful in preparing lysis 
of the keratinized filiform papillae. It is much less toxic 
than podophyllin. Prior to using pancreatin in treatment, the 
average time for clearing the tongue was about two months. 
With pancreatin the restoration to normal required a much 
shorter time, averaging about a week or ten days. 


The pH of the oral secretions can easily be determined by 
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using paper strips specially prepared and indicator chart. 
In BHT it is found to be markedly acid, up to pH 5, while 
normal mouths are slightly acid to neutral. During and im- 
mediately after using pancreatin powder the reaction is 
alkaline. 


In closing, it would be appropriate to quote some of the 
conclusions of Makower (p. 782): “The knowledge of bio- 
cenology can add new weapons in the fight against infectious 
disease. In furtherance of this aim it will be necessary, 
1. to influence the humoral and the cellular environment of 
the parasites inside the animal body (through such factors as 
pH, hormones, nutritional adjustment, and vaccination); .. . 
8. to influence microbes that may cause disease . . . by appro- 
priate antifungal and microbial therapy (on microbes that 
have become antibiotic-resistant and have established normal 
microcenotic relationships) ; 4. to influence the establishment 
of solid immunity in patients treated with antibiotics by 
simultaneous or subsequent immunization with killed or live 
vaccines consisting of the appropriate microbes .. .” 


Yes, the Greeks had a word for it: biocenosis, and the con- 
cept will be of increasing importance in the medicine of the 
future. 
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CLINICAL EVALUATION OF PARABROMDYLAMINE 
MALEATE (DIMETANE®)* IN ALLERGIC AND 
VASOMOTOR RHINITIS. 


J. THOMAS EDMONDS, M.D.,7 


Accomac, Va. 


A large portion of the office practice of any otolaryngologist 
consists of patients with allergic or vasomotor rhinitis. The 
otolaryngologist and the allergist cannot always differentiate 
these two varieties of rhinitis. A number of observers have 
attempted to differentiate the two, and others have put them 
in one general category. Nasal obstruction of some degree 
is usually present in all of these patients and frequently as- 
sociated with one or more related symptoms. The presence 
of inflammation and hyperemia or pallor, ischemia, and edema 
of the mucosa of the nasal passages seems to be the common 
denominator in this large group of patients, whether the cause 
is allergic, inflammatory, or related to emotional or other 
causes. 


Antihistaminics have been used in the treatment of varieties 
of rhinitis with good results by a number of observers. This, 
under some circumstances, has led to the belief that those 
patients who benefit from the use of antihistaminic drugs 
have an allergic manifestation. It should be noted, however, 
that while these drugs may overcome the effects of exogen- 
ously administered histamine and apparently counteract the 
effects of endogenously released histamine-like agents, they 
have other pharmacological effects. One of these may be 
more specifically related to the reduction of edema of nasal 
mucosa. 


Halpern’ has expressed the belief that the primary action 
of antihistaminics may be that of reducing the permeability 





*The parabromdylamine maleate was supplied as Dimetane® by the A. H 
Robins Co., Inc., Richmond, Va. 

*#The opinions or assertions contained herein are those of the writer 
and are not to be construed as official or reflecting the views of the 
Navy Department or the Naval Service at large. 

Editor’s Note: This manuscript received at The Laryngoscope Office and 
accepted for publication Feb. 24, 1959. 
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of the capillary wall. He found that an antihistaminic agent 
prevented albuminuria seen under certain conditions in rab- 
bits—a phenomena thought to be unlikely as a result of 
histamine. We wonder if the reduction of edema could not 
be due to the ability of an antihistaminic agent to decrease 
capillary permeability in the nasal mucosa. 


We have observed 171 cases of allergic and/or vasomotor 
rhinitis in recent months and have followed their response 
to treatment with the antihistaminic agent, parabromdyla- 
mine maleate (Robins****). In the classification of response 
to treatment a definite positive response was considered in 
those patients who reported their symptoms satisfactorily 
controlled or asymptomatic as a result of therapy. 


MATERIAL, 


More than 200 patients were seen in the outpatient clinic 
of the U. S. Naval Hospital, Newport, R. I., and 171 of these 
patients were followed for periods up to six or more months. 
Parabromdylamine was employed in all of them for the relief 
of their symptoms related to allergic and/or vasomotor rhini- 
tis. The chief complaints of these patients were: 


1. Nasal obstruction. 
2. Post-nasal drainage. 
3. Loss of hearing. 
Sinus-like pain. 
Cough. 


a 


The group consisted of 112 adults and 59 children, and nasal 
obstruction was present in each case and frequently associated 
with other symptoms. Females outnumbered the males 112 
to 59, and adults outnumbered the children 112 to 59. Patients 
were followed at frequent intervals and a six-month or greater 
follow-up after improvement was made in all of the 171 cases 
reported. 


ASSOCIATED CONDITIONS. 


Eustachian salpingitis with definite hearing loss was noted 
in 62 patients. Treatment in these patients consisted of in- 
tranasal Eustachian tube catheterization followed by para- 
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bromdylamine [Dimetane Extentabs twice a day employed 
in 50 adults and Dimetane tablets (4 mg.) or Elixir in 10 chil- 
dren]. On this therapy, 46 of the 50 adults improved satis- 
factorily with but one inflation of the Eustachian tube. It was 
noted by most of the patients that if the antihistamine was 
stopped before one week of therapy the symptoms tended to 
recur. Where this was reported their symptoms were again 
controlled by the use of parabromdylamine. Eight of the adult 
women with Eustachian salpingitis were pregnant. All of 
them reported satisfactory response from their original epi- 
sode, and six of them had a recurrence later in pregnancy 
which was again relieved with same treatment. 


TABLE I. 


171 Patients with Symptoms Related to Allergic or Vasomotor Rhinitis 


Specific Symptoms Results with Dimetane® 
Eustachian saipingitis — | Apparently cured (no recurrence 
Post-nasal drainage 97 in 6 months) 59 
Cough R . 41 Improved 89 
Sinus pain “ 50 Failed to respond 23 
Laryngitis 4 Patients preferring Dimetane 

to other antihistaminics 97 
Patients preferring other anti- 
histaminics to Dimetane 5 
Patients who continued to use 
Dimetane p.r.n. 73 
Adult patients el 112 
Pediatric puiients - 59 
Males cos 59 
Females — 112 


Post-nasal drainage and nasal obstruction was noted in 97 
patients. Fifty-five of the 62 patients with this complaint 
had a significant decrease in their symptoms on treatment. 
Thirty-three of the 35 pediatric cases noted a definite de- 
crease in both the anterior and posterior nasal drainage under 
treatment. Some patients reported that their nasal secretions 
became thicker while on the antihistamine, but this was never 
severe enough to discontinue using the drug. 


Cough and nasal obstruction which had not responded to 
the usual cough remedies was present in 41 patients. Thirty- 
six of the group improved while taking parabromdylamine but 
noted a recurrence of cough if the treatment was stopped in 
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under two weeks’ time. Many of these patients. continued to 
use the drug as necessary with gradual complete relief of 
symptoms in all but one case. 


' Sinus-like pain with nasal obstruction showed quite rapid 
response to the drug. Pain was noted in various combinations 
in maxillary, frontal and ethmoid sinus regions, and for the 
most part was relieved to a significant degree in 24 hours. 
Forty-eight cases showed complete relief of symptoms within 
seven days, but two cases noted no improvement. Several 
of these cases had actual fluid levels on roentgenogram, but, 
adequate spontaneous drainage occurred with elimination of 
mechanical blockage. These sinuses cleared without the use 
of antibiotics or antral irrigations. 


Five patients had marked nasal obstruction due to chemical 
rhinitis from prolonged indiscriminate use of nose drops. On 
parabromdylamine, these patients showed improvement within 
72 hours of stoppage of local nasal medication, and continued 
clinical improvement was marked within two weeks’ time. 
All of them had been using nose drops for many months and 
showed no relief of nasal obstruction with other antihista- 
minics employed. 


COMPARISON WITH OTHER ANTIHISTAMINICS. 


Of this group of patients, 97 of the 171 cases found Dime- 
tane® better than any other previously employed antihista- 
minics. Seventy-three cases continued to use Dimetane® as 
neccessary with relief of recurrent symptoms. Forty-eight 
cases had not used other antihistaminics as far as could be 
determined. Five patients noted better relief with other 
antihistaminics than with Dimetane.® 


SIDE EFFECTS. 


Thirteen patients had side effects of significance. Five 
complained of being drowsy although only one was drowsy to 
such a degree that treatment had to be stopped. One com- 
plained of palpitation and another of severe dryness of the 
throat. Both of these patients discontinued treatment be- 
cause of these complaints. 
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Seven children were treated with Dimetane Elixir over a 
period of four to six weeks. All noted a marked decrease in 
symptoms the first week; later, four became refractory to 
the drug, and symptoms returned while they were still using 
the agent. This was not reported with the tablets or the 
Extentabs. 


Dimetane tablets, 4 mg. four times a day, did not seem to 
be as satisfactory as the Dimetane Extentabs, 12 mg. twice a 
day. The Extentabs usually were effective for 8 to 12 hours. 
Several patients used an extra 4 mg. tablet to supplement the 
Dimetane Extentabs medications. 


DISCUSSION. 


The fact that 87 per cent of this series of patients had 
beneficial results from the use of the antihistamine para- 
bromdylamine maleate, does not establish the fact that their 
symptoms were of an allergic nature; nor does it establish 
the fact that histamine-like substances are responsible for the 
induration or edema of the mucosa of the nasal passages. It 
is interesting to speculate upon the concept presented by 
Halpern that the primary action of antihistaminic agents is 
in reducing the permeability of the capillary wall. The de- 
crease of local tissue edema of nasal mucosa may be due to 
this type of action by parabromdylamine maleate. 


The findings of Thomas’ are confirmed in that those pa- 
tients who had multiple manifestations of allergy showed a 
higher percentage of response to therapy than those who had 
a single manifestation. In our experience Dimetane® was of 
little value in the treatment of the routine common cold. 


CONCLUSION. 


Eighty-seven per cent of the series of 171 patients with 
allergic and vasomotor rhinitis and related symptoms were 
relieved by the antihistaminic, parabromdylamine maleate. 
Thirteen per cent reported no improvement. Minor side ef- 
fects occurred in 13 patients or 7.6 per cent. Dimetane Ex- 
tentabs 12 mg. appeared to be more effective than Dimetane 
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tablets 4 mg., particularly in that the Extentabs had a dura- 
tion of action for 8 to 12 hours. 
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AMERICAN ASSOCIATION FOR CLEFT PALATE 
REHABILITATION. 


The American Association for Cleft Palate Rehabilitation 
will hold its Eighteenth Annual Convention at the Brown 
Palace Hotel, Denver, Colo., Thursday, Friday and Saturday, 
May 12, 13 and 14, 1960. 


This Association is composed of medical, dental and para- 
medical specialists who are interested in the rehabilitation 
of persons with cleft lips and palates. 



































ANTIHISTAMINIC THERAPY. 


FRENCH K. HANSEL, M.D., 
St. Louis, Mo. 


HISTAMINE, 


It is generally believed that histamine is produced or re- 
leased in the tissues as the result of allergic reactions, trauma, 
infection, fever, stress, physical agents and emotions.’ Pa- 
tients with allergic manifestations appear to have a diminished 
tolerance to histamine. It is known, for example, that in 
such patients small amounts of histamine will precipitate an 
attack of bronchial asthma. Dragstedt and Mead* demon- 
strated an increase in the histamine level of blood and lymph 
of dogs after anaphylactic shock. The amount demonstrated 
was sufficient to account for the reaction. Similar studies 
have been reported by Code* who used guinea pigs rather than 
dogs. 


HISTORY OF ANTIHISTAMINES. 


3ecause of the important relationship of histamine to the 
allergic reaction, many attempts have been made to counter- 
act or to antagonize the effects of histamine in the body. 
The first successful use of an antihistamine was reported by 
Fourneau and Bovet* in 1933; however, the phenolic ethers 
with which they were working proved to be too toxic for 
general use. Later, compounds containing the ethylene- 
diamine radical were developed which were satisfactory. 
Quite a variety of antihistamines are now available; most of 
them belong to one of the three chemical groups.° 


CHEMISTRY. 


The three groups are ethylenediamine derivatives, ethanola- 
mine derivatives, and monamines. Examples, identified by 
trademark, are the following: 





Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication March 20, 1959. 
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Ethylenediamine derivatives: Antergan, Chlorothen, Dia- 
trin, Histadyl, Neo-Antergan, Neohetramine, Phenergan, Pyri- 
benzamine, Pyrrolazote, Tagathen, Thenfadil, Thenylene. 


Ethanolamine derivatives: Benadryl and Decapryn. 
Monamines: Chlor-Trimeton and Trimeton. 


In addition, there are a few other antihistaminic agents 
which are unrelated chemically to the three classical groups. 
Examples of these miscellaneous compounds are Antistine, 
Chlorcyclizine, Di-Paralene, Perazil and Thephorin. 


RESPIRATORY ALLERGY. 


The most satisfactory response to the antihistamines has 
been noted in patients with seasonal hay fever. Better results 
have been observed when pollen of trees and grasses rather 
than of ragweed is the causative factor, because of the lesser 
degree of exposure. Response, therefore, is more or less 
proportional to the degree of exposure. Secondary factors, 
especially other sensitivities, may play a great part in in- 
fluencing the effectiveness of the drug. 


The response in chronic perennial nasal allergy has not 
been as encouraging as in hay fever. The rhinorrhea is usu- 
ally most modified. In some cases, the dryness of the nose 
may be objectionable. 


FREQUENCY OF ADMINISTRATION AND SELECTION OF DRUG. 


The average duration of effectiveness of most antihista- 
mines is about four hours. Because of drowsiness as a side 
effect of some of the more potent agents, ambulatory patients 
in the past have usually been treated with repeated doses of 
drugs in the ethylenediamine group or with small doses of 
one of the ethanolamine derivatives. The recent development 
of a triple antihistamine, containing one representative com- 
pound from each of the three groups in a special base from 
which a constant amount of medication is liberated over a 
period of eight hours, may simplify not only the dosage 
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schedule but also the selection of the agent. The new prepara- 
tion is known by the trademark, “Tridecamine Dospan.”’* 


HUMAN BIO-ASSAY. 


After determining that the antihistaminic agents are liber- 
ated from the base over an eight-hour period of time, Jones 
and his associates* measured the size of the wheal produced 
by 0.1 ec. of a 1:10,000 concentration of histamine diphosphate 
in aqueous solution, injected intradermally in the forearm 
immediately before administration of Tridecamine Dospan 
and repeated every two hours for a period of 14 hours. 
During the entire period of observation, the wheals were 
always smaller than prior to treatmen: in the group receiving 
Tridecamine Dospan. Untreated subjects were used as con- 
trols. In this group, the wheals not only were not smaller, 
they actually became larger as the series of histamine injec- 
tions was repeated. 


CLINICAL EXPERIENCE WITH TRIDECAMINE DOSPAN. 


Preliminary trials with Tridecamine Dospan were begun in 
the hope that the compound would produce prolonged symp- 
tomatic relief in those patients capable of responding to anti- 
histaminic therapy, and that side effects would be virtually 
eliminated. The hope for relative freedom from side effects 
was based upon two theories; the first was that very few 
people would be sensitive to agents from more than one of 
the three major chemical groups. Accordingly, the side ef- 
fects should not be additive, although the antihistaminic or 
therapeutic effects would be. Secondly, the gradual release 
of a medication to which a patient is sensitive would be less 
likely to produce severe side effects than would the rapid 
release of the same medication. Indeed, this phenomenon is 
best illustrated in the case of nicotinic acid, which can be 
released from the same base, usually without producing 
flushing.’ 








*Tridecamine is the trademark of The Wm. 8S. Merrell Company, Cin- 
cinnati 15, O., for a combination tablet containing 20 mg. each of doxyla- 
mine succinate, pheniramine maleate, and pyrilamine maleate; Dospan is 
the trademark of The Wm. 8S. Merrell Company for the special sustained- 
release base. 
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The clinical response to Tridecamine Dospan has been high- 
ly gratifying. The patients were all suffering from nasal 
allergy. There were 92 males and 133 females, all adult. 
The dosage varied from one tablet every eight hours to one 
tablet every 12 hours. In most cases, only two tablets per 
day were required. The duration of therapy varied from 
ten to 30 days. In this group of 225 patients, there were only 
15 (6.6 per cent) therapeutic failures. In 30 other patients 
(13.2 per cent) there was only moderate symptomatic im- 
provement. In the remaining 180 patients (80.2 per cent) 
the symptomatic relief was excellent. 


Perhaps the most important reason for popularity of the 
new preparation among the patients was the dependable relief 
of nocturnal nasal symptoms. Drowsiness was extremely 
uncommon and when it did occur, did not interfere with 
ordinary activity. 


SUMMARY AND CONCLUSIONS. 


Tridecamine Dospan is a new triple antihistamine from 
which the medication is released gradually over a period of 
eight hours to produce an antihistaminic effect for 12 hours 
or more. In a series of 225 patients suffering from nasal 
allergy, it produced highly gratifying symptomatic relief in 
80.2 per cent, moderate relief in another 13.2 per cent, and 
no relief in only 6.6 per cent. The dose is one tablet every 
eight to twelve hours. 
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GILL MEMORIAL EYE, EAR AND THROAT HOSPITAL. 


The Gill Memorial Eye, Ear and Throat Hospital has 
just completed its Thirty-second Annual Spring Congress in 
Ophthalmology, Otolaryngology and allied specialties. There 
were forty-two states, England, Canada and several foreign 
countries represented. There were twenty-one guest speakers, 
sixty lectures and closed circuit televised surgery during the 
five and one-half days of the Congress. In 1960, the Thirty- 
third Annual Spring Congress will be held from April 4 
through April 9. 




























ABSTRACT OF THE PROCEEDINGS 
OF THE 
EIGHTIETH ANNUAL MEETING 
OF THE 
AMERICAN LARYNGOLOGICAL ASSOCIATION. 


Hot Springs, Va., March 8-9, 1959. 


FRED W. DIXON, M.D.., 
President. 


SAMUEL SALINGER, M.D., 
Abstract Editor. 


OSTEOMYELITIS OF THE FRONTAL BONE. 
HARRY P. SCHENCK, M.D. 


The impact of the antibiotics on the incidence, course and 
therapy of osteomyelitis of the frontal bone was described 
by Dr. Schenck in an analysis of 56 cases divided into three 
decades: 1929 to 1938, 1939 to 1948, and 1949 to 1958. His 
tables showed a decline in the number of acute fulminating 
osteomyelitis cases from nine in the first period to none in the 
third period. The offending organism in all types of cases 
in all three periods was most often the staphylococcus aureus 
with hemolytic streptococcus in second place. 


Emphasis is placed on adequate X-ray studies which require 
expert interpretation because the antibiotics result in bony 
changes that differ from those seen in the pre-antibiotic days. 
These changes may be detected within five days of the onset, 
but the typical moth-eaten appearance of the bone, previously 
a constant finding, is now replaced by signs of deossification, 
decalcification and blurring of the outlines of the sinus. 


Sensitivity tests are mandatory in selection of proper anti- 
biotics. 
1224 
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Dr. Schenck attributed some of the cases to injudicious 
probing of the sinus in the acute stage. 


As for therapy, he has found that simple drainage with 
primary removal of diseased tissue, and minimal removal of 
bone, was sufficient, as long as drainage into the nose is 
effected via enlargement of the duct and clearing of adjacent 
ethmoid cells. In most cases sequestrums were -permitted to 
remain in situ since subsequent X-rays showed restoration of 
the bone by reason of invasion of new vessels. 


X-ray pictures, taken at monthly intervals up to one year, 
reveal gradual disappearance of the translucent zones with 
replacement by new bone. 


DISCUSSION. 


Dr. Oliver Van Alyea, while agreeing that the antibiotics have proven 
tremendously effective in limiting both the incidence and the gravity 
of osteomyelitis, nevertheless sounded a note of warning against com- 
placency. Occasionally an intracranial complication will develop in cases 
thought to be under control. The emphasis placed on adequate drainage 
is fundamental, but Van Alyea felt that external drainage could well be 
supplemented by intranasal irrigation via the frontal sinus cannula 
Some cases are due to inadequate or incompetent initial surgery on the 
sinuses, as evidenced in several cases cited by the speaker. 


Dr. Henry M. Goodyear questioned Dr. Schenck about the length of time 
the tube was left in place. He thought it was stated to be as much as 
six months, whereas Dr. Schenck stated it was six weeks. Dr. Goodyear 
feels that sufficient drainage can be obtained by removing the anterior 
ethmoid cells, avoiding traumatizing the nasofrontal duct and thus dis- 
pensing with the tube. He has found that such a passageway can be 
maintained for many years. He has employed the intransal removal of 
these cells even in acute cases, and has never had an intracranial com 
plication result. He asked Dr. Schenck whether external drainage via a 
tube could not be dispensed with if adequate drainage has been established 
intranasally. 


Dr. W. Likely Simpson also has employed intranasal drainage even in 
acute cases, introducing a tube into the frontal sinus which is left in 
place for several days. Dr. Simpson then showed a number of slides 
of cases of osteomyelitis and several different surgical procedures for 
their management. 


Dr. Daniel C. Baker, Jr., stated that his experience has been similar to 
that of the essayist, confirming particularly the value of early external 
drainage of acute cases. He personally has not seen a case of fulminating 
osteomyelitis in ten years. He also has been using a tube for drainage 
via a large opening into the middle meatus and avoiding the nasofrontal 
duct. A polyethylene tube is well tolerated for the six weeks period it is 
in place. 


Dr. Schenck, in closing the discussion, stated that while he doesn’t 
doubt Dr. Van Alyea’s skill in passing a frontal sinus catheter, he does 
doubt that many others possess the same degree of skill. His experience 
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has been that many cases of osteomyelitis have developed following this 
procedure. The use of an indwelling tube is certainly not original with 
himself, having been employed by others for many years. Dr. Goodyear’s 
point with regard to removal of anterior ethmoid cells is well taken, and 
this usually occurs when one is fashioning the drainage channel from 
above with the rasp. Maintenance of the duct and its bony walls is 
also an extremely important item. His objection to going in from below 
via the ethmoid cells is that one fails to see the interior of the frontal 
sinus and to deal adequately with its pathology. This is particularly 
important when there is a defect in the posterior wall. As for drainage 
via the anterior wall, this is urgent in acute cases when there is pus 
under pressure in the sinus. As for the much feared fulminating cases, 
which are fortunately rare, there is little that can be done aside from 
the external trephine and antibiotics. These cases in the past have been 
rapidly fatal. 


AN EXTRA LARYNGEAL APPROACH FOR CERTAIN 
BENIGN LESIONS OF THE LARYNX. 


LERoy A. SCHALL, M.D. 


An extra laryngeal approach for the removal of certain 
benign lesions of the larynx was demonstrated by Dr. Schall. 
It was successfully employed in four cases: a neurofibroma, 
a chemodectoma, an internal laryngocele and an external 
laryngocele. 


The procedure consists of an exposure of the thyroid ala 
via a horizontal incision, elevation of the internal perichon- 
drium from the ala, removal of the cartilage from the midline 
to the oblique line, and from the superior margin down to 
include at least two-thirds of the cartilage and an incision 
through the thyro-hyoid membrane, which permits blunt dis- 
section of the growth of a cyst. If it is a laryngocele, after 
exposure of the fundus, it may be opened, a finger inserted 
into its lumen and removal accomplished by both sight and 
feel. A cyst may be aspirated and then removed the same as a 
laryngocele. 

Tracheotomy may be indicated preoperatively if there is 
some dyspnea; otherwise, it is performed at the conclusion 
of the operation. 


The advantages of this operation are adequate exposure, no 
intralaryngeal trauma and no intralaryngeal complications. 
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DISCUSSION. 


Dr. John Conley commented on the advantages of this technique, which 
is similar to a horizontal pharyngotomy and has the advantage of avoid- 
ing direct trauma to the intralaryngeal structures. The management of a 
large cyst and the laryngocele by this procedure seems more than 
adequate with the help of a finger introduced into the cavity as described. 
Dr. Conley believed that the indications for this operation depend largely 
upon the accuracy of the diagnosis. Often the question arises as to 
whether one was dealing with a cyst, a tumor, or a laryngocele. This 
might prove embarrassing if the mass happened to be malignant. He 
has seen cases of the “iceberg” type where the growth was entirely 
submucosal, and another in which a cancer developed in a laryngocele. 
The technique described seems quite simple. The incision assures security 
so far as the superior laryngeal artery and nerve are concerned, the 
latter being important to conserve. Removal of an adequate amount of 
cartilage affords sufficient working space. Naturally, great care must 
be taken to avoid injury to the intralaryngeal structures. He asked Dr. 
Schall whether it might not be a good idea, instead of removing two-thirds 
of the alar cartilage, to come to the midline and swing the alar cartilage 
back on a muscle pedicle (the inferior constrictor) thus opening up the 
entire extralaryngeal space to work in. 


Dr. Schall stated that he had borrowed the procedure from the trans- 
hyoid or intra-hyoid pharyngotomy approach. He agreed that there is 
some risk in the extra laryngeal approach insofar as the possibility of 
encountering a malignancy is concerned. In his two tumor cases, one 
of 20 years’ standing, the other of ten years, he felt that preliminary 
biopsy was not urgent in view of their chronicity. As for differentiating 
between a cyst, laryngocele or tumor by means of X-rays, his radiologist, 
Dr. McMillan, has been unable to determine, since they all cast approxi- 
mately the same shadow. He, too, has seen cases of carcinoma develop in 
a laryngocele which was not recognized until after the extirpated mass 
had been removed. Dr. Schall has known of Ur. Orton’s procedure, as 
well as that of Dr. O’Keefe, in which the thyroid cartilage is split. He 
missed seeing Dr. Cardwell’s movie on laryngocele at the San Francisco 
meeting and is, therefore, unable to comment on it; however, he is 
satisfied that the procedure he has just described was adequate and 
successful for the types of cases in which they were employed. 


CARCINOMA OF THE NASOPHARYNX. 
Dr. L. Q. PANG (By Invitation). 


In presenting an analysis of 34 cases of carcinoma of the 
nasopharynx, Dr. Pang brought out an interesting item re- 
lating to the high incidence in the Chinese who constituted 
80 per cent of his series. Similar findings were noted in 
reports from centers as far apart as New York and Formosa. 


The most common symptoms noted were enlarged cervical 
nodes, unilateral nasal obstruction, and ear symptoms. Diag- 
nosis is frequently missed because the lesion is not sought for, 
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and frequently excapes notice despite nasopharyngeal exami- 
nation. Biopsies are often inadequate and have to be repeated 
until the true nature of the lesion is disclosed. Pang has found 
the average time from onset of symptoms to positive diagnosis 
averaged six-and-one-half months. 


The lesions which are mostly transitional cell carcinomas 
are quite radiosensitive, yet their curability leaves much to be 
desired. The author favors the transpalatal approach for 
visualization of the area and the direct application of surgical 
diathermy. His results have not been too favorable, since 
remissions after primary abatement have been very frequent. 
Only six cases survived five years, two of these having already 
had a remission, leaving only four cases reaching a six year 
survival without symptoms (12 per cent). As for neck dis- 
section, Pang feels that it is indicated only in cases where the 
primary lesion is definitely controlled by irradiation. 


DISCUSSION. 

Dr. Daniel S. Cunning commented on the fact that the diagnosis and 
therapy of this condition have changed very little in the past 25 or 30 
years. We are still baffled by the delays encountered in establishing a 
diagnosis, a fact which is borne out by Dr. Pang’s statement which re 
vealed an average lapse of six months from the onset of symptoms. While 
it is true that in the beginning the patient himself is at fault in failing 
to seek advice when the early symptoms manifest themselves, in the main, 
the chief responsibility lies with the physician who first sees the patient, 
and the laryngologist whose examination of the nasopharynx is per 
functory. An isolated cervical node or unilateral ear symptoms should 
at once alert the surgeon and should always arouse suspicion of a primary 
lesion in the nasopharynx. While the percentage of five year cures is 
pathetically low, experience has shown that the cases diagnosed early 
have at least a 50-50 chance for recovery. The high incidence in Orientals 
is more than an incident. More research along anthropological, dietary 
and hormonal lines is necessary to explain adequately this unusual pre 
disposition. The treatment of cervical metastases depends upon the 
type of growth, the more radio sensitive tumors being amenable to ir- 
radiation, whereas the more adult types require radical neck dissection. 
The palatine approach described by Dr. Pang is very useful in the 
visualization of the area but needs evaluation through the observations 
of many surgeons in this field. Other points that can bear stressing are 
the importance of repeated biopsies if the initial effort is fruitless, and 
the need for disregarding psychoneurosis as a diagnosis for symptoms 
not yet fully explained in the beginnig. 


Dr. Daniel C. Baker asked for more information about the patient who 
suffered a radio necrosis of the brain. During the past year he himself 
had had a patient with a lymphosarcoma of the nasopharynx who had 
been treated with cobalt and had obtained a good primary result; how- 
ever, about three months later, he collapsed on the golf course with a 
sudden attack of vertigo, lapsed into coma and expired within 24 hours. 
Autopsy revealed a radio necrosis of the brain. The case was the third 
of its kind reported at the New York Neurological Institute. 
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Dr. Samuel Salinger was impressed by the high incidence of this con- 
dition among the Chinese, which is apparently characteristic of the race, 
since similar reports have emanated from as widely separated locations 
as New York and Formosa. Not much was said about X-ray diagrwsis. 
in his experience roentgenography has not been very helpful, except 
where the case had advanced to the stage where bony necrosis can be 
visualized. Possibly laminography may be of some help in differentiating 
degrees of thickening of the soft tissues. Experience has shown that early 
negative biopsies cannot be relied upon since in many cases the growth 
is subepithelial, and it may require several attempts with deeper bites 
to reach the tumor tissue. 


Dr. Julius W. McCall inquired as to whether there was a connection 
between this condition and the chewing of betel nuts. 


Dr. Louis H. Clerf, being interested in cytological diagnosis, suggested 
placing the patient in the posture as for a Proetz treatment, instilling a 
saline solution and then drawing it off for a Papanicolaou stain 


Dr. Eugene 8S. Hoff stated that he and the late Dr. Morrison had taken 
a number of smears from the nasopharynx for Papanicolaou staining and 
had obtained positive diagnosis in some cases. In line with what Dr 
Salinger said, in the San Francisco area Dr. Hoff had noted an incidence 
of five times among the Chinese as compared with the Caucasian 


Dr. Robert E. Priest, whose community is predominantly Nordic, found 
the Chinese component practically negligible. The incidence among the 
Nordics was found to be only one in 386,000 admissions. The one case 
he saw was treated by implantation of radon seeds with a total dosage 
of 4000 r. Subsequently an additional 3000 r was given by the same 
method, and the patient is alive and well after ten years. A review of the 
biopsies confirmed the original diagnosis of the malignancy. 


Dr. Pang explained that the fenestration of the palate as an approach 
to the involved area was very satisfactory. It is particularly so for cases 
that come from a distance and must be followed up by their local doctor 
The fenestra makes it possible for the general practitioner, or even the 
patient himself, to see the operated area. The one case of radionecrosis 
of the brain had received deep X-ray thrapy to the cervical nodes, followed 
later by treatment with the 1,000,000-volt machine at the University of 
California. His experience with cobalt therapy, which is limited, makes 
him feel that it will supplant deep X-rays. As far as betel nut chewing 
is concerned, none of his patients had the habit to his knowledge. He has 
tried cytologic examination of smears, and feels that it has great promise. 
As for the radon seed therapy, Dr. Pang feels that with the palate fenestra 
it is possible to apply more accurately any therapy you choose, and cer 
tainly radon seeds can be implanted much more accurately by this method 


THE SIMULATED LARYNX. 


C. J. CAMPBELL, M.D., 
and 
JOHN A. MURTAGH, M.D. 


Dr. Campbell and Dr. Murtagh reported the results of their 
investigations with the Gooch tube in the production of simu- 
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lated vocal cord action. A large tubing was used in order 
to keep the frequencies low and the action of the stretched 
lip observed with a high speed camera in various phases with 
the air flow recorded at both input and output. Changes in 
the dimensions and contours of the inferior surface of the 
glottis were observed with their effects on frequency and 
wave form, which pointed to the action of the subglottic 
portion of the thyro-arytenoideus muscle suggesting its de- 
terminant of the frequency of vocal cord vibrations. 


DISCUSSION. 


Dr. Gordon D. Hoople pointed out several aspects of the experiments 
which might be better appreciated by the viewers of the movie if samples 
of the sounds of the reeds could have been included on the sound strip. 
He also suggested that the author’s summary might well include a brief 
description of their experimental design. A change in the title was also 
suggested, which would more accurately describe the work done. Since 
further experiments have been projected by the essayists, no doubt the 
improved photographic equipment they have in mind will add much to the 
value of their studies. 


Dr. Murtagh explained that they have recently been photographing the 
subglottic region in animals with the same high speed action analysis 
camera at 8000 pictures per second, which produced very instructive and 
revealing data. The results differed from the previous experiments, 
which were taken at 2000, because the input pressure in the latter cases 
was at low frequency and thus did not require any higher speed photog- 
raphy. Since the studies are continuing, they have tried to start from 
the bottom, hoping by studies at various speeds, frequencies and tensions 
to stumble on something of practical value. 


SURGERY OF THE NECK FOLLOWING RADIATION 
THERAPY FOR CANCER. 


WALTER P. WorK, M.D. 


Dr. Work reported his results with surgery of the neck in 
cancer cases previously unsuccessfully irradiated. These cases 
were divided into three groups, namely nonarrested or recur- 
rent cases of laryngeal cancer, early or late, cancer controlled 
by irradiation but followed by complications, and pharyngeal 
cancers partially or fully arrested but presenting definite 
indications for surgery. 


Surgery in cases operated upon less than one year following 
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irradiation presented fewer difficulties than those which 
were operated at later periods. In the latter, the dissection 
was more difficult and the frequent postoperative pharyn- 
gostomas necessitating plastic closures by flaps, etc., attested 
to the devitalizing effects of the irradiation. 


The indications for surgery in the arrested cases were 
general debility, dysphagia, edema and induration and fre- 
quently evidences of thyroid necrosis. Healing in these cases 
was delayed and fistulas frequent. 


Of the 22 patients comprising all three groups, 15 are living 
and well for periods of five months to nine years. Three 
cases died of other causes one to three years following surgery, 
while the remaining four died of cancer. 


It was noted that cases operated soon after irradiation 
continued to manifest the late changes due to the irradiation, 
such as atrophy of the skin and the appearance of telangiec- 
tases. 


DISCUSSION. 


Dr. Stanton A. Friedberg demonstrated the effects of irradiation with 
a series of slides showing particularly the endothelial proliferation in 
the blood vessels with eventual obliteration and the fibrosis of the sup- 
porting tissue. Since these changes are slow in developing, it probably 
accounts for the comparative ease in dissection of the cases operated 
early and the complications following surgery at a later date. Dr. Work’s 
results justify the rationale of undertaking surgery in all cases where 
prior irradiation has been unsuccessful, even when attended by local 
complications. 


Dr. LeRoy A. Schall stated that his experience with post irradiation 
surgery has been contrary to that of the essayists- in fact, in many cases 
it was disastrous. He showed a number of slides depicting the bad 
results in several cases that had been previously irradiated, the surgical 
wounds failing to heal after break down of the tissues. While it is true 
that in a few cases one may get by, it is still a matter not to be taken 
lightly, because the breaking down of the operative field with all that it 
entails leads to demoralization of the patient, dissipation of life savings 
and a period of frightful suffering before the end. 


Dr. Paul H. Holinger pointed out the importance of visualizing the 
possible reparative and reconstructive measures that may have to be em 
ployed postoperatively. It might be wise, therefore, to anticipate such 
measures and to do some preliminary reconstruction, such as raising and 
resuturing adjacent skin areas which might be needed for adequate 
closure following resection. 


Dr. Julius McCall called attention to a serious complication that may 
ensue in these cases, namely, a spontaneous rupture of the carotid artery. 
In one year’s time four such cases were seen at his hospital Prompt 
action on the part of the staff controlled them and none of them de- 
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veloped cerebral complications after ligation of the common carotid; 
however, two of the patients died of the cancer, and the other two have 
shown no extension of the process in the past year and a half. Dr 
McCall showed pictures of several cases where post irradiation neck 
surgery resulted in sloughing and poor healing. He also suggested the 
preliminary raising of a skin flap for subsequent use in covering the 
wound. 


Dr. John J. Conley stated that the issue is critical, since a number of 
patients and physicians will resort to primary irradiation, and some cases 
have been known to respond. The failures, however, are dumped in the 
lap of the surgeons who have to cope with a situation that is more grave 
than the original He also agreed that preliminary plastic procedures 
are of great value. One must anticipate the possibility of poor healing 
in an irradiated area. Knowing exactly how the irradiation was given 
the dosage, portals, filters, etc., may be helpful in this connection. Then, 
too, an appraisal of the condition of the neck tissues may be of help 
trouble may be expected if they appear hard, board like, avascular and 
fixed; also the condition of the mucous surfaces must be evaluated 
The extent of the proposed surgery will have a bearing on the degree of 
anticipated trauma, the more extensive the resection the greater the 
trauma and the more the need for vital tissues as covering. Dr. Conley 
described several types of flaps that may be employed in these cases 
Involvement of the carotid arteries may be prevented if they are ade 
quately covered by healthy vital tissues, affording a good vascular bed 


Dr. Samuel Salinger felt that the discussion might create the impres 
sion that irradiation for carcinoma of the larynx is never indicated 
This is not the case. Even Dr. Schall has reported a series of localized 
cord cancers which were cured by irradiation. Cases in which the lesion 
is limited to one cord, is superficial, non-invasive with the mobility of 
the cord unimpaired, are good prospects for cure through irradiation 
The evil results following irradiation are in many cases due to imprope1 
techniques. There are some radiologists who believe that there is a 
certain stage in the irradiation therapy at which one can determine 
whether or not the lesion is responding and which is a safe time to stop 
and resort to surgery. Just how this point is arrived at seems more oi 
less vague. Were it more definite the prospects for successful surgery 
would be improved. Dr. Work’s report shows, at least, that considerable 
progress has been made in irradiation techniques. The results in forme! 
years were uniformly bad. 


Dr. Work replied to Dr. Friedberg’s query as to exploratory surgery in 
these cases. He did not think that an irradiated larynx should be opened 
because of the risk of infection. It is better to do the biopsies by direct 
laryngoscopy. Preliminary reconstructive measures, as mentioned, would 
certainly lessen postoperative complications. As for hemorrhage, he had 
seen only one such case where the lingual artery ruptured but was 
promptly taken care of. As for irradiation in early cases, as mentioned 
by Dr. Salinger, he had to admit that the group of cases he has pre 
sented were not a truly representative group, being more selective. He 
was quite sure the roentgenologists would give him a battle were they 
in the audience at the time. He certainly would admit that many cance1 
cases have yielded most satisfactorily to irradiation therapy. 
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NASAL INFECTIONS IN PATIENTS WITH ASTHMA 
AND ASTHMATIC BRONCHITIS. 


K. M. SIMONTON, M.D. 


Dr. Simonton studied the relationship between infection of 
the nasal sinuses and asthma in two groups of patients seen 
at the Mayo Clinic. The first group of 252 patients yielded 
186 who were referred for a rhinologic examination and 
among whom there were infections of the sinuses in 24, hay 
fever, vasomotor rhinitis or polyposis in 113 and significant 
anatomic abnormalities in 19. Nasal operations were done 
on 18 of this group, and advised in three additional cases. The 
remainder were treated non-surgically. 


The second group consisted of 128 patients with a diag- 
nosis of asthma or asthmatic bronchitis, on whom some rhino- 
logic procedure had been performed. Information on the re- 
sults was available in 109. In addition to the treatment of 
the nose and sinuses, the usual therapy for asthma was ad- 
ministered. 


The results indicated that when infection or other nasal 
abnormalities were properly corrected as indicated, an im- 
provement in the asthmatic status was noted in 44.6 per cent. 
The results were better in females than males; also it was 
observed that the highest incidence of favorable results was 
found in the age group below 20 and above 60. Simonton 
explains this paradox in this manner: In the young, the nasal 
disease has not developed to the degree warranting surgery, 
whereas in the old, reduced exposure to irritants incident to 
occupation may have been the factor. 


DISCUSSION. 


Dr. Francis W. Davison pointed out the complexity of the topic which 
makes it somewhat controversial. There has always been a conflict be- 
tween the allergist and the rhinologist as to relative value of etiologic 
factors and the methods of employing antigens for desensitization. 


The indications for surgery are indeterminate and variable in different 
hands—yet, surgery is often inevitable when other therapy has failed. 
Dr. Davison has usually given antibiotic and steroid therapy a trial before 
resorting to surgery. He would like to have Dr. Simonton’s views in this 
connection. It was stated that 50 per cent of the asthmatics obtained 
relief from surgery. Dr. Davison is concerned about the other 50 per 
cent. Why did surgery fail? It was interesting to note that females 
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responded better than males. This had not been the case in his own 
experience. 


Dr. Francis L. Weille called attention to a report he submitted several 
years ago wherein improvement in the asthma following surgery was 
noted in 52 per cent for six months up to 20 years. The longer the 
patients were followed the higher the percentage of improved cases. The 
overall results in the nose were 75 per cent. He inquired of Dr. Simon- 
ton just how other therapy was applied and why he thought that nasal 
surgery was the maximum therapy just because a high percentage of 
the asthmatics had sinus disease. What happens to those who get better 
without nasal surgery of any kind? He also would like to know whether 
the ethmoid operations were all intranasal or external, and whether the 
middle turbinate was removed. 


Dr. Oliver E. Van Alyea recalled a study made at his hospital some 
years ago in which all asthmatics were subjected to sinus exenteration 
whether or not they appeared to be involved, on the basis of a direct tie-up 
connection between the two. This project failed, and the results were 
never published. Many of these patients admitted having temporary 
relief, but all of them soon lapsed back to their asthmatic states. Some 
of them were later treated for sinusitis, probably resulting from the 
surgery. At the present time they have been doing a number of Caldwell- 
Luc operations for the removal of polyps and diseased tissue from the 
antrum in asthmatics. If no polyps are found the ethmoids are not 
touched. On the subject of nasal polyps there has been some disagree- 
ment between the allergists and the rhinologists, the former being in the 
main, opposed to the procedure. 


Dr. Simonton replied to Dr. Davison’s question relating to the use of 
antibiotics and steroid therapy by stating that their patients had all 
been through a very comprehensive program of medical therapy before 
surgery was ever considered. When indicated, antibiotics were employed, 
and in a group of 252 patients there were only 18 on whom surgery 
was performed. This will perhaps answer Dr. Weille’s question as to the 
point of maximum therapy. Some cases showing evidence of sinus dis- 
ease were not subjected to surgery when other therapeutic measures were 
sufficient to afford them relief. Surgery was indicated only 
chronic suppurative process was established. Therapy for allergy was 
carried out through desensitization and the avoidance of irritants. Polypi 
were present in most of the cases that were operated. Dr. Simonton 
feels that patients who have had polypi for a long time almost invariably 
develop an infection. Surgery primarily was intranasal ethmoidectomy, 
preserving the middle turbinate and more recently transantral ethmoidec 
tomy with attention to the antrum pathology. 


when a 


THE DIAGNOSIS OF CHRONIC INFLAMMATORY 
LESIONS OF THE SPHENOID SINUS. 


J. H. MAXWELL, M.D. 
and 
B. JAY HILL, M.D. 


Dr. Maxwell and Dr. Hill presented an analysis of 16 cases 
of involvement of the sphenoid sinuses due to chronic infec- 
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tion, mucocele, malignant growth of the nasopharynx and 
tumors of the pituitary gland. Several aspects of the problem 
stand out in sharp relief, namely, the prominence of headaches, 
usually fronto-occipital, of long duration; the failure in most 
cases to suspect the sphenoid and the delay in having a thor- 
ough rhinologic examination and the value of good roent- 
genologic studies. These points were well brought out by 
the essayists in the detailed documentation of their cases. 
The headaches which they described were most severe during 
the night, and frequently associated with pain in the eye. 
Ocular disturbances such as paralysis of the extrinsic muscles, 
optosis and proptosis were prominent symptoms in cases of 
expanding tumors. 


X-rays frequently demonstrated osteitis and osteomyelitis 
of the sphenoid walls. In all cases a thorough examination 
of the nasopharynx yielded valuable information, and when 
intranasal surgery failed to accomplish the eradication of the 
disease an external transethmoid approach yielded the desired 
results. 


The authors stressed the importance of having an awareness 
of the possibility of sphenoid sinus involvement at all times 
and the value of a thorough and complete examination. 


DISCUSSION. 


Dr. Arthur W. Proetz approved the essayist’s searching analysis of a 
restricted number of varying types of cases. His own reaction was to 
point out some salient facts pertinent to the subject. 1. A sphenoid in- 
fection is like a fire in a telephone exchange. The symptoms show up in 
the outlying districts and are apt to be referable to the regions supplied 
by the important nerves and vessels related to the sinus. 2. Low grade 
infections may go on for years undetected because of the location of the 
sinus and nature of its tissues. 3. A thick front wall does not necessarily 
imply thickening of the remaining walls which in many instances are 
very thin. 4. Radio opaques may yield significant information by demon- 
strating fitting defects. 5. Laminagrams have proved disappointing be- 
cause of the extreme variability in the thickness slope and distribution 
of the bony walls. 6. The value of good X-ray pictures cannot be over- 
emphasized, especially when analyzed by an understanding radiologist. 
7. Fungus infection, mentioned by Dr. Maxwell, is more common than 
generally believed, has a predilection for the posterior sinuses and char- 
acterizes the mild chronic types often with allergic manifestations. 
Looking at the sphenoid and its vital surroundings, Dr. Proetz commented 
that we were lucky when nature put a couple of nice rugged antrums 
out in front to divert the passing microbe and the adventuring surgeon 
from the sphenoid. 


Dr. W. Likely Simpson has found the use of contrast media of great 
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value, and prefers to instill it into the antrum via the natural ostium 
As for surgery on the sphenoids, he believes the best results can be 
obtained only by removing the floor and intersinus septum, as well as 
the anterior wall. 


Dr. John E. Bordley reported that in his service most of the sphenoid 
sinus cases have been referred from the Neurological Service, which in- 
dicates the direct connection between infection of the sphenoid and the 
intracranial neurological network. Recently they have had two mucoceles 
of the sphenoid with extension into the ethmoids. Dr. Bordley has found 
the nasopharyngoscope to be of great value in studying the postnasal 
and sphenoid area. 


Dr. Edwin N. Broyles recalled a case reported in Baltimore some years 
ago, in which a patient developed diabetes from which he succumbed, 
and at autopsy the sphenoids were found to be filled with purulent ma- 
terial. It was thought that possibly the irritation of the pituitary had 
something to do with the development of the diabetes. He asked Dr. 
Maxwel! whether the diabetes in the second case he reported had cleared 
up after removing the mucocele. 


Dr. Maxwell was impressed by Dr. Proetz’s reference to the frequent 
finding of a thick anterior wall and a thin posterior wall, which has 
often been noted in a similar way with the mastoid. He wondered why 
the tendency to eburnation of the outer wall should be associated with 
pressure atrophy and often osteomyelitis of the inner wall. He does not 
employ contrast media routinely, although conceded their value when 
they can be used. In some cases the ostium is inaccessible, which would 
preclude the passage of a cannula. Laminagrams have been of value in 
a few instances. As for the objection to using a chisel to penetrate the 
anterior wall, Dr. Maxwell prefers the burr and curette: but in some 
cases, where the wall is very thick, even the chisel will require persistent 
hammering to effect an entrance. Like Dr. Bordley’s experience, he, 
too, has found cases referred by the neurologist after having passed 
through the hands of other rhinologists. Certainly the nasopharyngo- 
scope is a very useful instrument, yet in cases where the sinus is closed 
off, it will yield no more information than the mirror. In the diabetes 
cases referred to by Dr. Broyles, it would be difficult to define the 
etiologic implications except to say that diabetics, being prone to infection, 
may harbor a long standing sinus infection which has not been diagnosed. 
Thus the cause and effect relationship may be reversed. 


CONCERNING THE CRITERIA OF OPERABILITY 
IN LARYNGEAL CANCER. 


JOHN J. O’KEEFE, M.D. 


Dr. O’Keefe discussed the criteria of operability in cancer 
of the larynx on the basis of an analysis of several hundred 
cases. Since the objective is the total removal of all of the 
involved tissues, much depends on the appraisal of the extent 
and location of the lesion. It was found that only those which 
were confined to the membranous portion of the cord were 
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suitable for laryngofissure; however, when the growth has 
extended to the anterior commissure, the arytenoids or into 
the ventricle, procedures less radical than total laryngectomy 
were followed by a high percentage of local recurrences. The 
figures showed 5.2 per cent recurrence following laryngo- 
fissure, 21.4 per cent following anterior commissure tech- 
nique and 82.3 per cent after partial laryngectomy. 


Extra cordal cancers are so frequently associated with cer- 
vical metastases frequently undetectable by palpation that 
failure will frequently follow a total laryngectomy unless a 
neck dissection is done at the same time. The figures showed 
24 per cent of failures after laryngectomy alone and 13.8 per 
cent after laryngectomy with neck dissection. In cases where 
cervical nodes were already present, the percentage of failures 
was 37.5 per cent when neck dissection was not done as 
compared to 12.5 per cent when it was. 


DISCUSSION. 


Dr. Louis H. Clerf agreed with the essayist that failures in the surgical 
management of cancer of the larynx usually resulted from inadequate 
primary surgery. Recalling Mackenty’s observation that the actual size 
of a cordal lesion was usually one-third greater than the area visualized, 
he emphasized the point that the resection must be well beyond the 
apparent lesion if a cure is to be expected. In cases where laryngectomy 
is indicated, he pointed out that the literature has revealed that 20 to 
30 per cent of laryngectomized patients presumably free from cervical 
metastases develop these lesions postoperatively. In 1955, Dr. Clerf 
presented a study of the value of block dissection as a primary, a second- 
ary or an elective procedure, and he feels that laryngologists should 
become more conscious of this trend. Elective block dissection should be 
considered as part of the operative procedure when laryngectomy is in- 
dicated except when the surgeon is convinced that metastasis has not 
already occurred. The figures presented by Dr. O’Keefe bear this out. 


Dr. Julius McCall referred to his movie which was presented 14 years 
ago, showing combined laryngectomy and neck dissection, which was at 
that time criticized as being too radical; however, today, Dr. O’Keefe’s 
presentation fully vindicates Dr. McCall's stand. Dr. O’Keefe’s survival 
rate is better than his own, which is 37 per cent. During the past five 
years at St. Luke’s Hospital they have done more neck dissections in 
combination with laryngectomy than the latter alone. Much discussion 
nowadays in this connection is concerned with conserving the voice. Dr. 
McCall has yet to find a dead man who needed a larynx! 


Dr. O’Keefe concluded by expressing the hope that further comments 
might be forthcoming informally. 
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THE LARYNGEAL SACCULE. 
EDWIN N. BROYLES, M.D. 


Dr. Broyles studied the laryngeal saccule or ventricle in 
50 larynges (100 ventricles) removed at autopsy, 45 per cent 
from colored and 55 per cent from white individuals. He 
found twice as many large saccules in the specimens of whites 
than blacks, and more in males than females. The depth of 
the saccule varied from 6 to 8 mm. (75 per cent) to 10 mm. 
or more in 25 per cent, and over 15 mm. in 7 per cent. 


These saccules can be demonstrated in tomographs, especial- 
ly if of fairly large size. Bilateral saccules were twice as 
common as unilateral. 


The importance of examining and studying this anatomical 
structure cannot be overemphasized, since it may be the seat 
of undetected pathology. Cell studies, cultures and tomo- 
graphs may all contribute to the diagnosis of concealed in- 
fection of neoplasm. 


DISCUSSION. 


Dr. Paul Holinger brought up the question of the nature of the sac. 
Does it have a thin stalk or a broad opening? If the latter, where was 
the point of demarcation between the saccule and the ventricle itself? 
Part of this question has been answered by the illustration showing the 
dye in the injected specimens: but the dye in these appears to fill the 
entire ventricle rather than merely the saccule. Does the saccule ever 
have a constricted neck opening into a larger chamber above? Potentially 
the sac may extend through the thyrohyoid membrane as a laryngocele 
or posteriorly into the aryepiglottic fold. Has Dr. Broyles been able to 
find such potentialities? 


Dr. Joel J. Pressman told the story of a musician playing a wind 
instrument whose inflating laryngocele attracted more attention than 
his musicianship and was referred for surgery. At this time, the father 
of the boy, an attorney, threatened to sue Dr. Pressman for assault if 
he operated; however, the young man having just reached his majority 
was willing, and the operation was performed as per Dr. DeGraaf Wood- 
man’s technique. When the larynx was opened, the laryngocele was not 
found; but when the anesthetist put positive pressure on, it did show up 
and was removed. Now Dr. Pressman would gladly turn the patient over 
to Dr. Broyles, who had seen him originally, and was now free to operate 
the other side if he wished to risk being sued for assault! 


Dr. Broyles stated that he believes a saccule of appendix is present 
in all larynges. It can be differentiated from the ventricle, being merely 
an extension upward instead of lying just under the false cord. It is 
usually pyramidal in contour and more frequently in the midline than 
anterior; rarely posterior. He would be happy to have Dr. Pressman 
operate the other side since he has already survived one risk of a suit! 
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PSEUDOSARCOMA OF THE PHARYNX AND LARYNX. 
DANIEL C. BAKER, M.D. 


Pseudosarcoma of the pharynx and larynx was described 
by Baker as a non-malignant connective tissue tumor usually 
associated with squamous cell carcinoma. Although the tissue 
may grossly resemble a sarcoma by reason of mitotic activity, 
chromatin pattern and fasciculated bands of connective tissue, 
the abundance of typical mitoses, and absence of nucleoli in 
many instances, edema and cellular infiltrate, etc., all speak 
against such a diagnosis. Investigations by other observers 
indicate that the lesions are primarily squamous cell carcinoma 
with the secondary sarcomatous element representing a re- 
active phenomenon which is non-neoplastic. 


Three cases presented by the essayist demonstrate these 
points. 


DISCUSSION. 


Dr. Daniel Cunning recalled that Virchow had described this tumor a 
century ago, showing that it was both a carcinoma and a connective 
tissue tumor. He called it a carcinosarcoma. Others more recently in 
this country have demonstrated the same thing. It would appear that 
the more correct term would be “pseudosarcoma” since it is more often 
benign than malignant. An awareness of this condition is important for 
laryngologists, since so many of these growths appear in the respiratory 
passages. Frequently a mass appearing to be malignant is reported 
otherwise. Yet it is important that various areas be biopsied before a 
final diagnosis can be arrived at. The three cases presented by Dr 
Baker exhibit various phases of the problem. First, a cancer of the skin 
and 36 years later a cancer of the throat, all after X-ray therapy in child 
hood. Then the case of a pedunculated mass obscuring the underlying 
carcinoma and finally the granuloma of the trachea without any evidence 
of squamous cell carcinoma. 


Dr. Baker had nothing further to add in the discussion. 


CYSTIC FIBROSIS OF THE PANCREAS AND 
NASAL MUCOSA. 


MosEs H. LuRIE, M.D. 


Cystic fibrosis of the pancreas is a disease which involves 
the mucosa of both the respiratory and alimentary tracts. 
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Respiratory tract symptoms appear early with repeated colds, 
wheezing, nasal obstruction, dry cough, bronchitis, broncho- 
pneumonia, bronchiectasis and ear infections. The submucosal 
glands are involved and secrete a viscid mucopurulent dis- 
charge. This disease is accompanied by a high concentration 
of sodium and potassium chloride in the perspiration, and a 
simple test devised by Shwachman and Gaha may help to dif- 
ferentiate nonspecific mucosal affections from a true cystic 
fibrosis of the pancreas. The test consists of placing the 
patient’s hands and fingers on a specially prepared agar plate 
which has a definite amount of silver nitrate and potassium 
chromate. A high concentration of chlorides in the sweat 
will cause a deep discoloration, and the degree of discoloration 
arbitrarily decided as one, two and three will so indicate. It 
has been found that in 140 cases of cystic fibrosis, 138 gave a 
three plus reaction whereas in 77 normal children the reaction 
was one plus in 65. 


These cases should be treated symptomatically and conserva- 
tively, avoiding surgery except for removal of polyps. 


DISCUSSION. 


Dr. Bernard McMahon called attention to the nasal symptoms which 
often suggest an allergy. Hyperactivity of the glands results in a dis- 
charge of mucous, often quite thick. As a result, the ducts of the glands 
become blocked, and the mucosa herniates forming polyps. Frequently 
the staphylococcus is found on culture. Sensitivity tests are not always 
conclusive, but chloramphenicol seems to be the most effective antibiotic. 
Surgery is not indicated in these children, but it is important that the 
nasal symptoms be recognized as due to the general process and treated 
as part of the whole. Dr. McMahon inquired about the use of a 5 per cent 
cocaine solution mentioned by Dr. Lurie. Did he not think there was a 
possibility of toxic reactions if the solution were accidentally swallowed. 


Dr. Robert E. Priest asked Dr. Lurie whether he had found any serous 
otitides of the gluey type in fibrocystic disease. 


Dr. Daniel C. Baker, Jr., mentioned that he is associated with a New 
York hospital where Dr. Dorothy Anderson, who described this disease, 
is the pathologist. The laryngologist is interested in the process because 
these patients are often referred to him because of the nasal or the 
broncho-pulmonary symptoms. He has noted the fact that this disease 
is only one which will produce nasal polyps in a small child. In patients 
with pulmonary symptoms one must avoid the use of atropine or scopo- 
lamine when surgery is performed, because of the tendency to a foreign 
body reaction which may result in pulmonary insufficiency. This latter 
has been noted in cases where the disease has affected older age groups 
individuals in their 20’s. 


Dr. Oliver Van Alyea thought that several of the X-ray pictures shown 
by Dr. Lurie disclosed what appeared to be polyps in the antrum. Would 



































TRANSACTIONS AMER. LARYNGOL. ASSOC. 1241 


it not be advisable to remove these since they so frequently are the 
stalks of recurring nasal polypi? 

Dr. Joseph P. Atkins was pleased to hear the rhinological side of the 
picture as described by Dr. Lurie. He, himself, has been more interested 
in the pulmonary aspect of the problem. Studies are in progress to de- 
termine the composition of the thick secretion which clogs the air pas- 
sages. In the meantime, mechanical aspiration of these secretions has 
been of some considerable help. 

Dr. Lurie explained that the cocaine solution he has been using is a 
1/5 of 1 per cent solution, which being employed off and on has proven 
very effective and has never caused any outward symptoms. Naturally 
it is not to be used indiscriminately. As for surgery, Dr. Lurie has 
found that the disease is not limited to the antrums, and consequently 
it is often necessary to clear out the ethmoids and often the frontal 
Antrums that have been opened for the second time have revealed per 
sisting function of the lining, as evidenced by mucous secretion and goblet 
cells. Dr. Lurie did have one case in a child where the middle ear con 
tained a very thick gluey mass which, when extracted, retained the shape 
of the cavity. As Dr. Atkins said, it is not safe to use atropine or sco 
polamine in these children. Dr. Lurie confessed that he doesn’t often 
see the cases when the pulmonary symptoms predominate, because these 
are already in the hands of the chest surgeons. It would be well that the 
chest men be aware of the frequent association with sinus pathology and 
consult with the rhinologist. Replying to Dr. Van Alyea, he stated that 
he does remove polypi whenever the diagnosis is certain. 


CAUSES OF FAILURE IN SURGICAL TREATMENT OF 
MALIGNANT TUMORS OF THE LARYNX. 


CHARLES M. Norris, M.D. 


Norris attributes failure following surgery for carcinoma 
of the larynx to delay in diagnosis, inaccurate appraisal of 
the extent of the lesion, insufficient biopsy and incomplete 
removal. 


Improvement in percentage of five-year cures is attributed 
to wider variety of procedures for partial laryngectomy and 
the recent trend toward more frequent neck dissection. The 
procedures advocated for invasive lesions of the middle third 
of the cord, extension into the ventricle and minimal sub- 
glottic extension are the fronto-lateral resection with removal 
of a vertical anterior segment of the thyroid cartilage and an 
extended form with use of skin graft and mold. Of 209 cases 
undergoing initial partial laryngectomy the incidence of fail- 
ures due to recurrence was 7.2 per cent and those due to 
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metastases 2.4 per cent. Nine of 15 recurrences were sal- 
vaged; eight by further operation and one by irradiation. 


In 181 cases of laryngectomy without simultaneous neck 
dissection the incidence of recurrence was 11.6 per cent, and 
that of cervical node metastasis without recurrence 20.4 per 
cent. 


Postoperative metastasis after laryngectomy without neck 
dissection, studied in relation to location of the laryngeal 
lesicn, occurred in 6 per cent of the endolaryngeal, 16 per cent 
of the subglottic, 29 per cent of the vestibular and 42 per cent 
of the marginal cases. Better results were obtained in 22 
cases where the neck dissection was simultaneously performed 
with the laryngectomy. It is conceded that neck dissection 
is indicated in most laryngectomies even though palpable 
cervical nodes are absent. 


DISCUSSION. 


Dr. F. Johnson Putney explained the finding that all of the patients 
developing cervical node metastasis after partial laryngectomy failing to 
recover, as being due to an exceedingly rapidly growing and undetected 
early metastasis even in the presence of a small lesion. Mobility of the 
cord is a good criterion on which to base the indications for various 
procedures, but is sometimes difficult to determine, especially if the ary 
tenoid alone is mobile. Superficial cord lesions with good cord mobility 
are favorable for irradiation if administered by a roentgenologist who is 
familiar with larynx pathology. Cancer developing adjacent to the stoma 
or peritracheal carcinoma represents metastasis to the paratracheal lymph 
nodes. Cases of associated carcinoma of the lung and larynx are fre 
quently entirely separate lesions. Putney deplores the practice of passing 
an endotracheal tube for anesthesia through a larynx containing carci 
noma because of the danger of implanting carcinoma cells in the deeper 
structures. He agreed that the prophylactic neck dissection is indicated 
in all cases except cordal lesions. Bilateral neck dissection, when in 
dicated, should be done in two stages. 


Dr. George F. Reed added his approval of neck dissection in all cases 
involving more than the cordal area. He feels that the expectant at 
titude in cases where palpable nodes are not found, is an illusory crutch 
that should be discarded. He will be reporting on an anaylsis of 200 
cases from the Massachusetts Eye and Ear Infirmary, showing that in 
cases where positive nodes were found on neck dissection only 17 pei 
cent survived for three years. 


Dr. C. L. Jackson felt that there was too much controversy in the 
matter of conservative vs. radical surgery. In the words of Professo1 
Sebileau of Paris, surgery shall be “A la demande de lesion.” The thing 
to do is always to be critical of our procedures and seek to benefit by ou 
experience. As Dr. Norris has indicated, the procedures at the Jackson 
Clinic vary from limited cord resection to laryngopharyngectomy and 
bilateral neck dissection. The laryngofissure operation they perform is 
a form of partial laryngectomy, of which there are several varieties. In 
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some cases the partial laryngectomy is more radical than a simple 
total laryngectomy. Reports such as Dr. O’Keefe’s and Dr. Norris’ are 
valuable because of their analysis of the material from the anatomical 
viewpoint. Terms such as “intrinsic” and “extrinsic” are obsolete. An- 
other important point is the value of consistently tenacious following up 
of the cases. It is equally as bad not to hear from patients who have 
been recovered for more than five years as to fail to be notified of the 
death of some who did not survive. 


Dr. Norris was glad to hear Dr. Putney’s warning about the danger of 
carrying cancer cells into the lower respiratory tract by the passage of 
a scope through the affected area in the larynx. Dr. Reed’s comment 
that doubtful nodes must be considered malignant rather than otherwise 
is well taken. He further expressed his appreciation to Dr. Jackson 
for his suggestion in the matter of classifying these growths. 


HISTOCHEMICAL STUDIES OF THE PATHOGENESIS 
OF NASAL POLYPS. 


ALEX WEISSKOFF, M.D., 
and 
HELEN F. BuRN, M.S. 
(By Invitation) 


Weisskoff and Burn made a study of polyps removed from 
23 patients, 17 being allergic, three infective and three with 
abnormal mucosa from the antrum, in order to ascertain the 
nature of the nasal polyp. They found that the histochemical 
procedure was superior to simple hematoxylin eosin staining, 
particularly in defining the so-called basement membrane 
which turned out to be a dense collagenous infiltration with 
very little of the acid mucopolysaccarides, which are a constant 
component of the basement membrane. 


Histochemical studies revealed the constant presence of 
acid mucopolysaccaride ground substance in all polypoid tis- 
sue, even in the so-called edematous cyst; also, an increased 
amount of ground substance with increased tissue activity 
as evidenced by increase in primitive fibroblasts and capil- 
laries. They found evidence that the primitive fibroblast or 
mesenchymal cell, as well as the endothelial cell, is active in 
the formation of the ground substance. 


The presence of active connective tissue elements, both 
cellular and stromal, suggests that the polyp is more than 
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edematous nasal mucosa; it appears to be a connective tissue 
response to chronic stress of the nasal membranes. 


DISCUSSION. 


Dr. Walter P. Work commented on the similarity of the ground sub- 
stance content of both the inflammatory and allergic polyp. Vagaries 
of the histochemical method can be controlled, to some degree, by using 
fresh testicular hyaluronidase and umbilical cord in each staining group 
These studies show that edema, previously considered to be fluid accumu 
lation, really consists of pools of mucopolysaccarides of varying degrees 
of polymerization. The concentration of this material in the endothelial 
cells suggests the possibility of further studies on such lesions as atrophic 
rhinitis, midline granulomas and similar processes. The relation of these 
substances to adrenal cortical secretions has been the subject of some 
investigation in recent years and should provide an area of worthwhile 
research. 

Dr. Harry P. Schenck believes that Dr. Weisskoff's findings will help 
to confirm the results of electrophoretic studies previously reported, de- 
lineating the protein structure of the polyp. While there was no increase 
in the protein content, they found an increase in the gamma globulin 
with 100 times the amount of specific antibodies concentrated in extracts 
of polyp fluid. This procedure is not easy in many cases when the 
polyps are more solid. As a matter of fact, nasal polyps should be called 
myxoid fibromas or fibromata; also the more plasma cells that are 
found, the greater the concentration of gamma globulin. On the othe: 
hand, the gamma globulin had no connection with the number of eosino 
philes present. Such investigations as the one reported by Dr. Weisskoff 
should be of great help in clarifying some of these points. 


Dr. Weisskoff agreed with Dr. Schenck that in most cases the term 
“myxoid fibroma” fits the pathologic picture best. The work just re 
ported will be carried on with several other connective tissue histo 
chemical stains and at least a dozen enzymes, which by breaking the 
findings into various categories, should be fruitful of decisive findings. 


WEGENER’S GRANULOMATOSIS. 


JOSEPH P. ATKINS, M.D., 
and 
SYLVAN EISMAN, M.D. 
(By Invitation) 


Wegener’s granulomatosis is described as a syndrome con- 
sisting of necrotizing granulomata of the upper and lower 
respiratory tract, generalizing necrotizing vasculitis and glo- 
merulitis leading to uremia and death. 


It is to be differentiated from lethal midline granuloma in 
that the latter fails to show the vasculitis which characterizes 
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Wegener’s syndrome, and is unaccompanied by renal involve- 
ment. The condition must also be differentiated from Boeck’s 
sarcoid, polyarteritis nodosa and specific granulomas. 


Wegener’s granulomatosis is classified as being within the 
group of diffuse collagen diseases. The lesions may involve 
areas in the upper respiratory tract, the lungs and bronchi 
and the kidneys, all of which reveal signs of vasculitis of vary- 
ing degrees. Cutaneous lesions have also been observed. 


Seven cases are presented and thoroughly analyzed. Three 
of these seemed to represent early or non-fatal variants of 
the syndrome. 


DISCUSSION. 


Dr. Henry L. Williams expressed his dislike for eponyms, preferring 
that a syndrome or disease be given a term or name that would give 
some hint of the pathologic process. As to the authors’ attempt to dif 
ferentiate the so-called “Wegener’s granulomatosis” from lethal granu 
loma on the basis of the former's being associated with lesions in lowe 
respiratory tract, the latter’s being restricted to the middle of the face, 
Williams countered with the statement that such lesions are common in 
both disorders. As a matter of fact, he pointed out that generalized 
lesions in the kidneys, lungs, skin and blood vessels are found in a 
number of diseases, such as verrucous endocarditis with disseminated 
lupus erythematosis, nonspecific interstitial keratitis and periarteritis 
nodosa, all being varieties of collagen disorders. In his opinion, all of 
these conditions, including those under discussion, are fundamentally 
periarteritis nodosa with unusual prominence in one or more organs 
Since the diagnosis of this process is very difficult, pathologists are often 
led astray. A correct diagnosis requires the ruling out of such disorders 
as iodism, glanders, tularemia, leprosy, rhinoscleroma, blastomycosis, 
etc. Even to rule out reticulosarcoma and epithelioma with necrobiotic 
tendencies takes repeated deep biopsies and study. Midline granuloma is 
a collagen disease as evidenced by its response to steroid therapy Cases 
that have improved following Roentgen therapy would more likely be 
reticulosarcoma than a true collagen disease; furthermore, cases of 
lethal granuloma in several instances have been proven to be epitheliomas 
after thorough study of the biopsies. It is, therefore, impractical and 
misleading to apply a descriptive term to a condition which may be only 
one manifestation of a more fundamental process which is as yet not 
fully understood and is particularly difficult to diagnose. 


Dr. Barton related his experience with a case that appeared to be a 
progressive atrophic rhinitis with saddle nose and inspissated dried 
mucosa and a granulated appearance to the mucosa, but which in his 
opinion was a more serious condition for, despite antibiotic and other 
therapy, the patient died and the autopsy diagnosis was “Wegener's 
Granuloma.” Since the patient had been at the U.C.L.A. Medical Center 
it was Dr. Barton’s hope that Dr. Pressman might have seen her there 
and could elaborate on the latter stages of the case. 

Dr. Pressman stated that he hoped that it would not be assumed that 
there was any relationship between the patient’s being sent to U.C.L.A. 
and the bad prognosis given at the time! 
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Dr. Walter B. Hoover thought some of the comments made by Dr. Wil- 
liams should be emphasized. As long as the etiology is unknown it is 
best to call all these midline lesions granulomas. Confusion will still 
exist, as evidenced by three cases he had seen where competent pathol- 
ogists reported their diagnosis as lethal granuloma, whereas biopsies 
from areas remote from the ulcerative lesion proved to be lymphoma or 
lymphosarcoma. Another case with lesions involving the nasal mucosa 
had partial turbinotomies done to establish an airway, and the tissue 
was declared to be nonspecific granuloma. After a symptomless interval 
of two years, the lesions recurred and now involved the external nose 
and forehead. The biopsies again were indeterminate. X-rays followed 
by steroid therapy brought about considerable improvement. Thus all 
one could conclude was that the steroid therapy was of value though 
the diagnosis was still uncertain. 


Dr. Atkins agreed with Dr. Williams that the linking of names to 
syndromes is undesirable and that descriptive terms are preferable: 
however, until we have some idea where we are going we have to follow 
the literature as it has developed. Whether the condition is a periarteritis 
nodosa or some other disease we do know that we have a condition which 
may involve both upper and lower respiratory tracts, but is also a disease 
which involves the entire economy. Dr. Atkins would not disagree with 
Dr. Hoover since both he and Dr. Williams pointed to the positive diag- 
nosis of a specific condition when taken at a point remote from the 
ulcerated area. 


THE EXPERIMENTAL USE OF HOMOGRAFTS FOR 
REPAIR OF THE CERVICAL TRACHEA. 


JOEL J. PRESSMAN, M.D. 


Reporting the results of his experiments on 200 dogs, Dr. 
Pressman introduced the word “serendipidy” as being ap- 
plicable in this connection, inasmuch as information that was 
not anticipated resulted from the experiments, though the 
original goal sought for was not attained. 


Preserved sections of aorta over polyethylene tubing were 
used in these dogs to supplant excised segments of the trachea. 
After a lapse of from a few months to three years, the tissues 
were excised and examined. 


The following results were noted: 


1. The prolonged indwelling polyethylene tubes brought 
about a leukoplakia. 


2. The aorta retained much of its original structure show- 
ing especially the persistence of the elastic fibers despite 
marked contraction due to fibrosis. 




















TRANSACTIONS AMER. LARYNGOL. ASSOC. 1247 


8. Linear shortening of the aortic implant which had united 
with the trachea increasing the spaces between the rings. 


4. Tracheal cartilage adjacent to the anastamosis exhibited 
calcification and metaplasia into true bone. 


DISCUSSION. 


Dr. Daniel C. Baker complimented Dr. Pressman on this fine piece of 
fundamental research. It would appear that an aortic graft could prove 
to be a satisfactory replacement for an excised trachea, certainly superior 
to foreign body implants such as nylon, dacron, etc. In his own ex 
perience he had never had a case which required total circumferential 
excision of the trachea. In one instance a traumatically severed trachea 
was reunited after pulling the lower portion up out of the chest into 
which it had receded. The idea of mobilizing the lower trachea for re 
suture to the upper portion has been advocated and practiced by thoracic 
surgeons. He would like Dr. Pressman to relate whether he had per 
sonally had an experience with such procedures. 


Dr. John J. Conley commented on Dr. Pressman’s reference to seren- 
dipidy in connection with his investigation. From the laboratory point 
of view four items of interest emerge from the investigation, namely, 
leukoplakia from the pressure of the acrylic, stretching of the residuum 
of the trachea, retention of elastic iissue in the aortic transplant and 
metaplasia in the cartilage rings. Although the clinical value for humans 
is practically nil, the experiment has great value for the positive facts 
elicited. Survival of homografts varies according to the tissue involved, 
the cornea and cartilage heading the list. Dr. Pressman’s studies re- 
vealed the fact that the elastic fibers of the transplant survived above all 
the other components: yet, replacement of large segments of the trachea 
is still an unsolved problem, although defects up to 3 cm. may be closed 
by approximation. To ease the stretching of the trachea one can “ac 
cordionize” it by cutting between the rings. Larger defects can be closed 
by free tracheal implant which is a composite graft taken from the lowe: 
trachea. Dr. Conley then described processes involving the use of homo 
logous materials and his procedure for correcting major defects. 


Dr. Alexander Weisskoff was deeply interested in the slides showing 
the elastic fibers and the conflict between the tissues surviving and those 
succumbing to fibrous connective tissue inroads. A chronological sequence 
of slides could afford exceedingly valuable information on the basic un 
derstanding of connective tissue. Recently a connective tissue fiber found 
in the Achilles tendon, and another between the tooth root and surround 
ing connective tissue have been described. Special stains in Dr. Press 
man’s series might bring out some new information, particularly with 
reference to the bony metaplasia he observed. 


Dr. Pressman stated that although he had avoided reference to the 
clinical application of his work, the possibilities are nevertheless in the 
background. Certainly, as pointed out by Dr. Conley, partial defects of 
the trachea can be effectively closed by aorta transplant as long as the 
defect is not circumferential. Such a covering supplies not only support 
but also an epithelial lining, and prevents occlusion by ingrowing granu 
lations. A point was mentioned about the experimental dogs. Those with 
aortic implants did not die; they were sacrificed at will. The dogs that 
carried only polyethylene tubes survived as long as the granulations were 
taken care of. 
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(Secretaries of the various societies are requested to keep this 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


President: Dr. Erling W. Hansen, 90 So. Ninth St., Minneapolis, Minn. 

Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

Meeting: Palmer House, Chicago, Ill., Oct. 10-15, 1959. 
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Meeting: Palace Hotel, Denver, Colo., May 12-14, 1960. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 
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President: Dr. Verling K. Hart, 107 W. 7th St., Charlotte, N. C. 

Vice-President: Dr. Daniel C. Baker, Jr., 903 Park Ave., New York, N. Y 
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Secretary: Dr. Lyman G. Richards, Wellesley Hills, Mass. 

Treasurer: Dr. Francis E. LeJeune, New Orleans, La. 

Editor, Historian, and Librarian: Dr. Edwin N. Broyles, Baltimore, Md. 
Meeting Deauville Hotel, Miami Beach, Fla., March 18-19, 1960. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 


President: Dr. Theo. E. Walsh, 640 So. Kingshighway, St. Louis 10, Mo. 

President-Elect: Dr. Fletcher D. Woodward, 400 Locust Ave., Charlottes- 
ville, Va. 

Secretary: Dr. C. Stewart Nash, 700 Medical Arts Bldg., Rochester 7, 
N. Y. 

Treasurer: Dr. K. M. Day, 121 University Pl., Pittsburgh, Pa. 

Annual Meeting: Deauville Hotel, Miami Beach, Fla., March 13-19, 1969. 
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AMERICAN MEDICAL ASSOCIATION, 
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Chairman: Dr. Paul H. Holinger, Chicago, Ill 

Vice-Chairman: Dr. Lawrence R. Boies, Minneapolis, Minn. 

Secretary: Dr. Walter E. Heck, San Francisco, Calif. 

Representative to Scientific Exhibit: Dr. Walter H. Maloney, Cleveland, 
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Alternate Delegate: Dr. Dean M. Lierle, Iowa City, Ia. 

Meeting: Miami Beach, Fla., June 13-17, 1960. 
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AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
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Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16, N. Y. 
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AMERICAN RHINOLOGIC SOCIETY. 
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Ore. 
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Chicago, IL. 
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President: Dr. Oscar J. Becker, Chicago, III. 

Vice-President: Dr. Sam H. Sanders, Memphis, Tenn. 

Treasurer: Dr. Joseph C. Miceli, Brooklyn, N. Y. 

Secretary: Dr. Samuel M. Bloom, 123 E. 83rd St., New York 28, N. Y. 
Meeting: Chicago, Ill., Oct. 15-17, 1959. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 


President: Dr. Michael H. Barone, Buffalo, N. Y. 

President-Elect: Dr. Walter E. Owen, Peoria, IIL. 

Vice-President: Dr. Frank P. Powers, Raleigh, N. Car. 

Secretary-Treasurer: Dr. Daniel S. DeStio, 121 S. Highland Ave., Pitts- 
burgh 6, Pa. 

Annual Meeting: 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS. 


President: Dr. Antonio Augusto de Almeida. 

First Secretary: Dr. Alberto Galo. 

Second Secretary: Dr. Alfredo Porto. 

Librarian-Treasurer: Dr. L. de Souza Queiroz. 

Editors for the Archives of the Society: Dr. J. Penido Burnier, Dr. 
Guedes de Melo Filho and Dr. Roberto Franco do Amaral. 

Meetings: Twice every month, first and third Thursdays, 8:30 P.M. 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA. 


Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 

First Vice-Presidente: Dr. Héctor Cruz, 3a Avenida Sur No. 72. 

Second Vice-Presidente: Dr. José Luis Escamilla, 5a Calle Poniente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 


Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 
Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


BALTIMORE NOSE AND THROAT SOCIETY. 


Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Md 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 


BUENOS AIRES CLUB OTOLARINGOLOGICO. 


Presidente: Dr. K. Segre. 
Vice-Presidente: Dr. A. P. Belou. 
Secretario: Dr. S. A. Aranz. 
Pro-Secretario: Dr. J. M. Tato. 
Tesorero: Dr. F. Games. 
Pro-Tesorero: Dr. J. A. Bello. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE. 


President: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario 

Secretary: Dr. Donald M. MacRae, 324 Spring Garden Rd., Halifax, Nova 
Scotia. 

Meeting: Sheraton-Brock Hotel, Niagara Falls, Ontario, October 9-10, 1959. 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. William F. Hubble, Decatur, III. 
President-Elect: Dr. Charles D. Sneller, Peoria, Ill. 
Vice-President: Dr. Edgar T. Blair, Springfield, Ill. 

Delegate at Large: Dr. G. Leroy Porter, Urbana, Il. 
Secretary-Treasurer: Dr. Clarence A. Fleischli, Springfield, Il. 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 
President: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., Chicago 3, 
Il 


Vice-President: Dr. Maurice Snitman, 408 So. 5th Ave., Maywood, Ill. 

Secretary-Treasurer: Dr. Fletcher Austin, 700 No. Michigan Ave., Chi- 
cago 11, IIl. 

Meeting: First Monday of each month, October through May. 


CHILEAN SOCIETY OF OTOLARYNGOLOGY. 
President: Dr. Enrique Griinwald 8. 
Vice-President: Dr. Agustin Estartus. 
Secretary: Dr. Marcos Chaimovich 8S. 
Treasurer: Dr. Benjamin Kapkan K. 
Director: Dr. Alberto Basterrica A. 


COLORADO OTOLARYNGOLOGY SOCIETY. 
President: Dr. James T. Blair, Denver, Colo. 


Vice-President: Dr. James Rigg, Grand Junction, Colo. 
Secretary: Dr. Will P. Pirkey, Denver, Colo. 


COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY. 
President: Dr. John E. Arthur. 
Secretary: Dr. M. L. Battles. 
Meetings: First Monday of October through May, University Club, Colum- 
bus, O. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. Edward A. Newell. 
Vice-President: Dr. Thomas M. McCrory. 
Secretary-Treasurer: Dr. James L. Baldwin, 1627 Medical Arts Blidg., 
Dallas, Tex. 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 
Secretary of the Interior: Prof. Dr. Atilio Viale del Carril. 
Secretary of the Exterior: Dr. Aldo G. Remorino. 
Secretary Treasury: Prof. Dr. Antonio Carrascosa. 
Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 
Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 


President: Dr. Victor M. Noubleau, San Salvador. 
Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva- 
dor, El Salvador, Central America. 


FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY. 


President: Dr. G. Dekle Taylor, Jacksonville, Fla. 

President-Elect: Dr. Kenneth S. Whitmer, Miami, Fla. 

First Vice-President: Dr. William H. Anderson, Jr., Ocala, Fla. 

Second Vice-President: Dr. Marion W. Hester, Lakeland, Fila. 

Secretary-Treasurer: Dr. Joseph W. Taylor, Jr., 1 Davis Blvd., Tampa 6, 
Fla. 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 


President: Dr. Dario. 
Secretary: 
Meeting: 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. Van D. Rathgeber. 
Vice-President: Dr. William Skokan. 
Secretary-Treasurer: Dr. Paul Rockwell. 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. Mariano C. Caballero. 

Vice-President: Dr. Joseph Freeman. 

Secretary-Treasurer: Dr. H. Carlton Howard. 

Meeting: Quarterly in March, May, October and December on the second 
Thursday of the month, 6:30 P.M., at the McAllister Hotel, Miami, Fla. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 


President: Dr. Jo Ono, Tokyo, Japan. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40, 
Pa., U. 8S. A. 

Meeting: 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY. 


President: Dr. Clarence H. Steele. 

President-Elect: Dr. Dick H. Underwood. 

Secretary: Dr. James T. Robison, 4620 J. C. Nichols Parkway, Kansas 
City, Mo. 

Meeting: Third Thursday of November, January, February and April. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Max E. Pohlman. 

Secretary-Treasurer: Dr. Wendell C. Irvine. 

Chairman of Ophthalmology Section: Dr. Carroll A. McCoy. 

Secretary of Ophthalmology Section: Dr. Philip D. Shanedling. 

Chairman of Otolaryngology Section: Dr. Robert W. Godwin. 

Secretary of Otolaryngology Section: Dr. Francis O’N. Morris. 

Place: Los Angeles County Medical Association Bldg., 1925 Wilshire 
Blvd., Los Angeles, Calif. 

Time: 6:30 P.M. last Monday of each month from September to June, 
inclusive—Otolaryngology Section. 6:30, first Thursday of each month 
from September to June, inclusive—Ophthalmology Section. 


LOUISIANA-MISSISSIPPI| OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 
President: Dr. Fred D. Hollowell, Lamar Life Bldg., Jackson, Miss. 


Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


Chairman: Members serve as chairmen in alphabetical order monthly. 

Secretary-Treasurer: Dr. Roland H. Myers, 1720 Exchange Bldg., Mem- 
phis, Tenn. 

Assistant Secretary-Treasurer: Dr. William F. Murrah, Jr., Exchange 
Bldg., Memphis, Tenn. 

Meeting: Second Tuesday in each month at 8:00 P.M. at Memphis Eye, 
Nose and Throat Hospital. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 


President: Dr. Cesar LaBoide, Mexico, D. F. 
Vice-President: Dr. M. Gonzales Ulloa, Mexico, D. F. 
Secretary: Dr. Juan De Dios Peza, Mexico, D. F. 


MEXICAN SOCIETY OF OTOLARYNGOLOGY. 


President: Dr. Rafael Giorgana. 
Secretary: Dr. Carlos Valenzuela, Monterey 47, Mexico 7, D. F. 


MISSISSIPPI VALLEY MEDICAL SOCIETY. 


President: Dr. Arthur 8S. Bristow, Princeton, Mo. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy, III. 
Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 


NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 


President: Dr. H. Navis, Sonsbeekweg 6, Arnhem. 
Secretary: Dr. W. H. Struben, J. J. Viottastraat 1, Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac. Ohrechtstr. 66, Amsterdam. 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 

Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 

Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY. 


President: Mr. G. L. Thompson, 16 Ramshill Road, Scarborough, York- 
shire. 

Vice-President: Mr. J. H. Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire. 

Secretary and Treasurer: Mr. R. Thomas, 27 High Petergate, York, 
Yorkshire. 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


President: Dr. David D. DeWeese, 1216 S. W. Yamhill St., Portland 5, 
Ore. 

Secretary-Treasurer: Dr. Paul B. Myers, 223 Medical Dental Bidg., 
Portland 5, Ore. 

Meeting: Fourth Tuesday of each month from September through May, 
Henry Thiele Restaurant, 23rd and W.: Burnside, Portland, Ore. 


1253 









OTOSCLEROSIS STUDY GROUP. 


President: Dr. E. P. Fowler, Jr., 180 Fort Washington Ave., New York 
32, New York. 

Secretary-Treasurer: Dr. Arthur L. Juers, 1018 Brown Building, Louis- 
ville 2, Ky. 

Meeting: Palmer House, Chicago, Ill., October 11, 1959. 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: Dr. John F. Tolan, 1118- 9th Ave., Seattle 5, Wash. 
Secretary-Treasurer: Dr. Homer E. Smith, 686 Twelfth Ave., Salt Lake 

City, Utah. 
Meeting: 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 


President: Dr. Paul Holinger, 700 No. Michigan Blvd., Chicago, Ill. 

Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila- 
delphia 40, Pa., U. S. A. 

Meeting: Seventh Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

Time and Place: Miami, Fla., March, 1960. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President Dr. John J. O’Keefe. 
Vice-President: Dr. Joseph P. Atkins. 
Secretary: Dr. William A. Lell. 
Executive Committee: Dr. Harry P. Schenck, Dr. Benjamin H. Shuster, 
Dr. William A. Lell, Dr. William J. Hitschler, and Dr. Chevalier L. 
Jackson. 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY. 
President: Dr. Macario G. Tan, 426 Evangelista, Manila, P. I. 
Vice-President: Dr. Ariston G. Bautista, 460 Isaac Peral, Manila, P. I. 
Secretary-Treasurer: Dr. Angel Enriquez, American Hospital, Aduana 
St., Manila, P. I. 


PITTSBURGH OTOLOGICAL SOCIETY. 


President: Dr. Emory A. Rittenhouse, 203 Masonic Bldg., McKeesport, Pa. 

Vice-President: Dr. Carson S. Demling, 513 Jenkins Bldg., Pittsburgh 22, 
Pa. 

Secretary-Treasurer: Dr. Clyde B. Lamp, 8101 Jenkins Arcade, Pitts- 
burgh 22, Pa. 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY. 


President: Dr. Albert Luis de Mendonca. 
Secretary: Dr. Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon. 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Clifton E. Benson, Bremerton, Wash. 
President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 
Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST. 
Meeting: University of Vienna, August 29 to September 1, 1960. 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC. 


Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 
Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Bivd., Los An- 
geles 57, Calif. 
Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 


SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 


Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 


President: Dr. F. T. Land, 13 Newton Place, Glasgow, C. 3. 

Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 

Assistant Secretary: Ur. H. D. Brown Kelly, 11 Sandyford Place, Glas- 
gow, C. 3. 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 


Presidente: Dr. Alfonso Tribin P. 
Secretario: Dr. Felix E. Lozano. 
Tesorero: Dr. Mario Arenas A. 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 


President: Dr. Reinaldo de Villiers. 
Vice-President: Dr. Jorge de Cardenas. 
Secretary: Dr. Pablo Hernandez. 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 


Presidente: Dr. Frank Canosa Lorenzo. 
Vice-Presidente: Dr. Julio Sanguily. 
Secretario: Dr. Juan Portuondo de Castro. 
Tesorero: Dr. Luis Ortega Verdes. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 


Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Suarez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 


Secretary: Dr. Daniel Alfrede Alfaro. 
Treasurer: Dr. Antonio Pineda M. 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. D. Adolfo Hinojar Pons. 
Vice-Presidente: Dr. D. Jose Perez Mateos. 
Secretario General: Dr. D. Francisco Marafiés. 
Tesorero: Dr. D. Ernesto Alonso Ferrer. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D. F. 


President: Dr. Rafael Giorgana. 
Secretary: Dr. Carlos Valenzuela. 
Treasurer: Dr. Benito Madariaga. 
First Vocal: Dr. Rafael Gonz4lez. 
Second Vocal: Dr. Juan Oberhauser. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 


Presidente: Dr. Reinaldo de Villers. 
Vice-Presidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. José Gross. 

Vocal: Dr. Pedro Hernandez Gonzalo. 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID. 


Presidente: Dr. Don Fernando Beltran Castillo. 
Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 
Tesorero: Dr. Don Rafael Garcia Tapia. 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. Gabriel Bricefio Romero. 

Vice-Presidente: Dr. Silvestre Rincén Fuenmayor. 

Secretario General: Dr. Oscar Bustamante Miranda. 

Tesorero: Dr. Arturo Marrero Gémez. 

Vocales: Dr. Miguel Octavio Russa, Dr. Benjamin Bricefio, Dr. Oscar Gon- 
zalez Castillo. 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 


President: Dr. Ivo Adolpho Kuhl. 
Secretary: Dr. Decio Lisboa Castro. 
Treasurer: Dr. Jorge Valentin. 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. Manuel Preciado. 

First Vice-Presidente: Dr. Alonso Roy. 

Second Vice-Presidente: Dr. Carlos Arango Carbone. 
Secretario: Dr. Maria Esther Villalaz. 

Tesorero: Dr. Ramdn Crespo. 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 
E DE 
BRONCO-ESOFAGOLOGIA. 


Presidente: Dr. Alberto Luis De Mendonca. 
Vice-Presidente: Dr. Jaime de Magalhaes. 
1.° Secretario: Dr. Antonio da Costa Quinta. 
2.° Secretario: Dr. Albano Coelho. 
Tesoureiro: Dr. Jose Antonio de Campos Henriques. 
Vogais: Dr. Teofilo Esquivel. 
Dr. Antonio Cancela de Amorim. 
Sede: Avenida da Liberdade, 65, 1°, Lisboa. 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 


President: Lt. Col. Stanley H. Bear, USAF (MC), USAF Hospital, Max- 
well (Air University), Maxwell Air Force Base, Ala. 

Secretary-Treasurer: Capt. Maurice Schiff, MC, USN, U. S. Naval Hos- 
pital, Oakland, Calif. 

Meeting: 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. F. R. Price, 118 Rutledge Ave., Charleston, S. C. 

President-Elect: Dr. L. D. Lide, 161 W. Cheves St., Florence, S. C. 

Vice-President: Dr. R. E. Livingstone, 1505 Main St., Newberry, S. C. 

Secretary-Treasurer: Dr. Roderick Macdonald, 330 E. Main St., Rock 
Hill, S. C. 


SOUTHERN MEDICAL ASSOCIATION, 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 


Chairman: Dr. V. Eugene Holcombe, Charleston, W. Va. 
Chairman-Elect: Dr. G. Slaughter Fitz-Hugh, Charlottesville, Va. 
Vice-Chairman: Dr. George M. Haik, New Orleans, La. 
Secretary: Dr. Mercer G. Lynch, New Orleans, La. 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Benjamin Sheppard, 301 Medical Arts Building, Rich- 
mond, Va. 

President-Elect: Dr. Emanuel U. Wallerstein, Professional Building, 
Richmond, Va. 

Vice-President: Dr. Calvin T. Burton, Medical Arts Building, Roanoke, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Va. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Nime K. Joseph, Wheeling, W. Va. 
President-Elect: Dr. John A. B. Holt, Charleston, W. Va. 
Vice-President: Dr. William K. Marple, Huntington, W. Va. 
Secretary-Treasurer: Dr. Albert C. Esposito, Huntington, W. Va. 
Director for Two Years: Dr. James T. Spencer, Charleston, W. Va. 
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NOTICE TO CONTRIBUTORS 


THE LARYNGOSCOPE reserves the right of exclusive publication 
of all articles submitted. This does not preclude their publication 
in Transactions of various Societies. 


Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections. 


Author’s name and city should appear directly under title on 
first page; street address at end of article. 


All prints or photographs to be submitted in black and white, 
in good sharp contrast. Good halftones depend upon clear photo- 
graphs. Line drawings for zincs to be in black and white. Colored 
inks or red or blue quadrille rulings will not reproduce. 


References should be complete: author’s surname, initials, 
title of article, Journal, volume, page, month, year. 


Six illustrations will be furnished for each article without cost 
to author. Authors will please limit illustrations to six or assume 
the expense of additional illustrations. 


Proofs will be submitted to authors for corrections. If these 
are not returned, articles will be published as corrected in this 
office. 


Reprints will be furnished at the following prices: 


WITHOUT COVER 





250 
Copies 


2000 
Copies 


500 1000 
Copies Copies 





Four Pages $ 19.25 $ 23.00 $ 30.75 $ 44.50 
Eight Pages 33.50 42.75 58.50 | 83.00 
Twelve Pages 47.00 60.75 86.25 131.50 
Sixteen Pages 61.00 78.75 98.75 146.75 
Twenty Pages 76.00 96.25 129.50 187.25 
Twenty-four Pages 88.75 112.50 150.00 217.25 
Twenty-eight Pages 97.50 123.25 162.25 233.50 
Thirty-two Pages 115.00 139.75 180.00 267.00 





WITH COVER 


Four Pages $ 37.25 
Eight Pages 51.50 
Twelve Pages 65.00 
Sixteen Pages 79.00 
Twenty Pages 94.00 
Twenty-four Pages 106.75 
Twenty-eight Pages 115.50 
Thirty-two Pages 133.00 























Express charges will be paid by consignee. 
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